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Abstract 
Pain in sport serves the adaptive functions of signalling impending or actual 
injury and signalling the achievement of optimum workload to produce a 
conditioning effect. It is important to be able to distinguish what pain is signalling 
in order to respond to it effectively. The different functions of pain present a 
challenge for athletes wanting to improve their skill and conditioning level in the 
most efficient manner without becoming injured. However, this challenge could 
prove dangerous to children who have only a partial understanding of the value of 
pain. or who believe that they must endure great amounts of pain in order to become 
successful in sport. 
Previous research with general populations has demonstrated that children 
have a naive understanding of pain causation and do not understand the value of 
pain. In addition, previous research demonstrated that social factors such as peer 
and parental pressure may lead to situations where child athletes suffer preventable 
injuries because they ignore the warning signals of pain. 
Because coaches and parents are often responsible for deciding what to do 
when children present with pain, it is important for these adults to be aware of the 
cognitive limitations of children regarding the causes and meaning of pain. To date, 
there is no research which examines what athletes know about sport-related pain. 
Participants for this research project were 68 gymnasts aged 6 to 13 years. 
Several questions were asked in this study: (a) can gymnasts of various ages 
distinguish different types of sport-related pain?; (b) do gymnasts respond differently 
to different types of sport-related pain?; (c) what reasons do gymnasts give for 
continuing or discontinuing gymnastics when they have pain?; (d) do gymnasts 
understand the concept of pain causality?; (e) do gymnasts understand the value of 
pain?; (0 do gymnasts use pain for secondary gain? These questions were 
investigated in the context of an interview designed for this study. Two subtests 
from the Stanford-Binet Intelligence Scale and tests of cognitive developmental level 
based on Piagetian theory were also administered. 
The effects of age, gender, level of cognitive development, experience with 
sport, and experience with pain and injury were examined for their influence on 
responses to the above questions. Results revealed age differences in the gymnasts' 
ability ro distinguish types of pain such that older gymnasts identified more pain 
types. However. even the youngest participants were able to discuss more than one 
type of pain. 
There were age differences in gymnasts' understanding of pain causality. 
Contrary to previous research demonstrating children to be unable to identify a 
physiological cause of pain, 32% of the gymnasts aged 9 to 13 were able to describe 
the role of the brain andlor nerves in pain causality. Also contrary to previous 
research with general populations, the gymnasts were able to discuss the value of 
pain, especially as a signal of hard work and as a warning to stop what they are 
doing. Forty percent of participants reported using pain (sport-related andlor non 
sport-related) for secondary gain. Not a single gymnast reported using pain as an 
excuse for a poor performance. Six of them did, however, report pretending to be 
in pain to avoid something in the gym that caused them fear. 
Further demonstrating an appreciation of different types of pain, results 
showed the gymnasts to respond differently to various pain types. These young 
athletes demonstrated an awareness of the need to stop their sport in some cases and 
to continue gymnastics in other cases, depending upon the type of pain. When 
continuing gymnastics despite pain. participants usually justified their decision by 
saying that the pain was not harmful to them. When describing why they 
discontinued gymnastics because of pain, participants often stated that the pain or 
injury may worsen. Few participants stated a concern for their future fbnctioning. 
No participant described pressure from coaches, parents or peers to continue 
gymnastics while experiencing pain. 
Results are discussed in a variety of contexts: (a) comparison of these results 
to those of similar research done with general populations of children; (b) 
implications for training practices, coach and athlete education. and sport policy in 
general; (c) support for a theory of cognition that encompasses both nativist and 
constructivist components; and (d) directions for future research. 
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The ability to think beyond concrete circumstances and 
consider intangible possibilities. 
The relation of cause and effect. 
Changes in knowledge. 
When an individual is no longer able to perform 
everyday activities. 
A cognitive theory wherein each subject area has its 
own specialized way of thinking. 
An approach to describe how children acquire 
knowledge through experience. 
A table with 'Factors Contributing to Injury' on the 
vertical axis and 'Stage of Injury' on the horizontal axis 
enabling the user to select cells in planning injury 
prevention strategies. 
Social disadvantage as the result of a disability. 
Term applied by Jean Piaget to the observation that 
children's understanding of related problems did not 
always develop at the same time. 
Physical damage to the body. 
The term used to describe a painful sensation. 
Rewards obtained from the result of a negative 
experience. 
(VAS) Instrument used by an individual to 
quantitatively rate subjective experiences such as pain 
and anxiety. 
xiii 
Developmental Analysis Of Young 
Gymnasts' Understanding Of Sport-Related Pain 
It has often been suggested that athletes must endure pain in order to succeed 
in their sport and make it to the top professionally (Danielson, Salmela. Proteau & 
Rkgnier, 1978; Guyot, 1991; Hall & Davies. 1991; Scott & Gijsbers. 1981; Spink, 
1988; Stamford, 1987). Some people may reason, therefore, that athietes who 
compete at the elite level are less sensitive to pain than athletes who do not achieve 
this level. In this vein, pain insensitivity is regarded as an ability, one that is 
needed to succeed in sport. However, athletes spontaneously use pain control 
techniques (Hall & Davies, 1991; Morgan, 1978) and coaches and athletes often use 
phrases like "ignore the pain" and "push past the pain barrier" (Danielson et a1 . , 
1978) as a form of encouragement. These phrases indicate that athletes really do 
experience pain, but somehow get through it. It would seem that athletes are not 
insensitive to pain, but are able to tolerate more of it. If this is the case, then pain 
control could be viewed as a cognitive skill (Gauron & Bowers, 1986), with some 
athletes possessing a greater ability to function with pain than others (Meyen, 
Bourgeois, Stewart & LeUnes, 1992). The ability to tolerate pain may be the result 
of training and practice with coping techniques, or it may be a natural skill which 
serves to pre-select elite athletes. 
Many children are involved in sport on a daily basis, often training to the 
point of experiencing pain. Although intense training is required in order to succeed 
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- 
at any spon, it is not known at exactly what point the physical stress switches from 
being beneficial to being harmful to the athlete (Caine and Lindner, 1991). The 
difficulty in determining how hard to train, combined with a young child's immature 
understanding of pain and what it signals (Gaffney. 1993). may lead to many 
instances of continuing to train despite painful injuries which may lead to lifelong 
disability. It is therefore important to determine what athletes of various ages 
understand about the relationship pain has with both enhanced conditioning and with 
injury. 
Pain In S ~ o r t  
Functions of Pain 
The literature on sport-related pain does not adequately defme the term 
"pain;" therefore, it is not always clear what athletes are tolerating when authors 
refer to pain tolerance. The experience of pain can be confusing for athletes 
because it serves multiple distinct purposes. First. pain can signal an impending 
injury (warning pain). Second, pain can signal an actual injury (injury pain). In 
either of these cases, pain tells athletes that something may be wrong and that they 
should attend to the problem. However, pain which is caused by the by-products of 
exertion, such as lactic acid build-up, often serves a third and very different function 
of informing athletes that peak workload has been achieved and that their efforts 
have been adequate to derive benefit fiom their workout (training pain). After a 
basic level of fitness has been achieved, fatiguing and often painful effort is required 
in order to improve performance (Stamford, 1987). By signalling that gains are 
being made, pain can be satisfying to the highly motivated athlete. There exists, 
however, a fme line between pain which signals peak training effect and pain which 
signals potential damage or actual injury (Caine and Lindner, 1991). 
Relationshio Between Pain and Injury 
It is possible to have pain without discernible injury (chronic pain) and injury 
without pain (Melzack & Wall, 1986). In the first case, sufferers are left with little 
recourse for addressing the pain. Although many people undergo multiple 
3 
treatments and surgery for such pain, learning to cope with the pain is the most 
useful form of treatment. People who do not feel pain in response to an injury. on 
the other hand, are at risk for serious injury, and possibly death, as they do not have 
the benefit of the warning value of pain. Thus, pain is a valuable warning that there 
is something wrong with the body. 
The relationship between pain and injury is a complex one since there are at 
least three dimensions which influence the pain experience. These three dimensions 
have been termed the sensory or discriminative dimension, the motivational or 
affective dimension, and the cognitive or evaluative dimension (Melzack, 1973). 
The sensory/discriminative dimension involves the ability to sense pain and to 
discriminate it from other sensations. Athletes must be able to sense pain in order 
to heed the warning signal it may be sending and must be able to discriminate 
between types of pain in order to respond appropriately to each type. The 
affective/motivational dimension of the pain experience is relatively independent of 
the sensory/discrirninative dimension. The intensity of the pain may or may not be 
related to how a person rates the unpleasantness of the pain. The 
emotional/affective dimension can be affected by the meaning of the situation to the 
individual. This phenomenon is reflected in the statements of gymnasts who say that 
pain feels worse following a poor performance and may be unnoticed following a 
successful performance (Snyder, 1990). The often observed discrepancy between 
actual tissue damage and pain behavior is the result of how an individual evaluates 
the pain experience. If the pain event is viewed as desirable, pain behavior is much 
less than if the pain is undesirable. This may explain why athletes are willing to 
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tolerate great amounts of pain while training: they may believe that such pain is 
necessary in order to make gains in conditioning and skill levels. It may also 
explain why some athletes tolerate great amounts of pain from their injuries: they 
may believe that playing through pain is what professional athletes. and they 
themselves, must do in order to succeed in sport. 
The multi-dimensional view of pain is important to the study of sport-related 
pain for a number of reasons. First, the meaning attached to pain is likely to 
determine what atl-detes do about their pain. If pain is seen as a desirable sensation 
which indicates that the athlete has trained sufficiently hard to achieve some 
improvement, it will be sought after and tolerated. However, if pain is seen as an 
undesirable sensation associated with severe injury, pain may not be tolerated. The 
situation in which pain occurs will also influence athletes' response to it. A 
swimmer who has just won the national title is not as likely to notice a painful 
shoulder as one who has just Iost. 
Athletes and Pain Tolerance 
Deciding how much pain can or should be endured for the sake of improved 
performance may not be a simple task. There have been no studies to date which 
address the process of deciding whether or not to play through pain. Athletes 
probably learn this from trial and error and by "tuning in" to their bodies (Thornton, 
1990). However, this suggests that an athlete may have to actually suffer injury 
before learning to avoid crossing the "fine line" to injury. This ambiguity is 
especially dangerous for children, whose bodies are in a vulnerable state due to their 
immature bone and muscle development (American Academy of Pediatrics, 1983; 
Anderson, 199 1 ; Apple, 1985). 
It is not uncommon to hear of athletes playing with broken limbs or severe 
injuries, or using pain-killers as a way to make it through their event. Such stories 
have led to the development of a myth that elite athletes are somehow insensitive to 
pain and must continue to play despite severe injuries, characteristics which children 
and adolescents may attempt to imitate. In fact, athletes do not deny the severity of 
their injuries (Smith, Scott, O'Fallon & Young, 1990). Further, accuracy in 
estimating disruption to everyday activities due to injury has been found to correlate 
with higher levels of athletic achievement (Crossman & Jamieson, 1985), and 
professional athletes have been observed to be quite sensitive to the warnings pain 
sends (Thornton, 1990). Disregarding waming and injury pain would reflect abuse 
of the body, which would inhibit the development of increased stamina and strength 
necessary for athletic improvement. However, when pain tolerance has been 
assessed using cold pressor and ischemic pain, athletes have been found to possess 
higher tolerance levels than non-athletes (Jarernko, Silbert & Mann, 1981 ; Ryan & 
Kovacic, 1966; Scott & Gijsbers, 198 1 ; Walker, 197 1). Further, contact athletes 
have been found to be more tolerant of experimental pain than athletes in non- 
contact sports (Ryan & Kovacic, 1966) and elite swimmers have been shown to be 
more tolerant of experimental pain than club or recreational swimmers (Scott & 
Gijsbers, 1981). However, the pain thresholds of athletes and non-athletes 
compared in the above studies were not found to differ, except in one study where 
female athletes demonstrated higher pain thresholds (Jaremko et a1 . , 198 1). 
Why do athletes tolerate more of what could be considered warning pain than 
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non-athletes? Based on the literature previously reviewed, one would expect athletes 
to heed the warnings of potentially damaging pain and escape from it in order to 
protect their bodies. However, it is possible that the athletes did nor perceive the 
pain as having any potential for injury, so they were not afraid to accept the pain. 
Spontaneous use of coping strategies (Hall & Davies , 199 1). social desirability, 
experience with pain, selection factors (Ryan & Kovacic, 1966) and type of pain 
stimulus (Jarernko et al., 1981) may account for observed differences in pain 
tolerance between subject groups. 
Although pain tolerance may be a requirement for success in some sports, 
this does not mean that athletes must tolerate exorbitant amounts of pain. For 
example, Guyot (1991) compared the running statistics of 370 runners on the extent 
to which these runners push themselves to the point of pain on a regular basis when 
running. The results showed that "pain running" was not correlated with better 
running performance. The "pain runners, " however, were more likely to continue 
to train despite poor health or injury, and to run when the weather conditions were 
hazardous to health or safety. Running through extreme pain, it seems, may 
correlate with a general disregard for personal health and safety and is not conducive 
to enhancing sport performance. However, it is not clear how "pain" was defined in 
this study. If pain referred to training pain, then the results are surprising given the 
evidence that this type of pain is necessary to improve performance (Stamford, 
1987). However, if pain referred to a sensation signailing impending or actual 
injury, then the results fit with the findings that successful athletes are sensitive to 
the warnings pain sends to them (Thornton, 1990) and are able to estimate 
accurately the severity of their injuries (Crossman & Jamieson, 1985). 
Danielson et al. (1978) found no correlation between experimental pain 
tolerance and performance among top Canadian male gymnasts . Reg nier and 
Salmela (1980) found that the age of provincial level male gymnasts. but not their 
performance, correlated with experimental pain tolerance. Athletes aged 16 to 17 
years tolerated more experimental pain than younger or older athletes. It was 
hypothesized that boys in this age group may be more likely to endure pain in order 
to prove they possess "manly" traits (Rignier and Salmela, 1980). Since both of 
these studies used subjects which were homogeneous in terms of the level of overall 
performance they had achieved, it is impossible to conclude that better performance 
is not correlated with higher levels of pain endurance. Nonetheless, these two 
studies are important as they provide evidence that tolerance of extreme 
experimental pain does not differentiate successful from unsuccessful athletes within 
the same level of competence. However, it is not clear how the athletes viewed the 
pain, or if the 16- and 17-year-olds perceived the pain differently than those in the 
younger and older age groups. 
Another factor thought to influence pain tolerance is the gender of the 
individual. There have been few studies which have investigated gender differences 
in pain tolerance among athletes. Jaremko et al. (1981) found female athletes to 
have higher tolerance for pain from sphygmomanometer cuff pressure and cold 
pressor pain than male athletes and female and male non-athletes. Th~s result was 
based primarily on the high rejection rate (55%) of female athletes from the study 
due to their reaching the ceiling during pre-tests of pain tolerance. The rejection 
rate for male athletes was 29%, while 9% of female non-athletes and none of the 
male non-athletes were rejected. Hall and Davies (1991) found no differences in 
ratings of pain affect and pain intensity between female and male athletes during 
cold-pressor testing. Pain tolerance, unfortunately, was not reported. 
Although age differences in pain tolerance have not been assessed within the 
athletic context. there is evidence from studies of general samples to suggest that 
younger children may have lower pain thresholds and repon more pain than older 
children (Haslam, 1969; Lander & Fowler-Kerry , 1991). If younger athletes are 
quicker to detect pain, then they may also make more pain complaints than older 
athletes. On the other hand, many studies have shown children to tolerate pain 
better than adults (P. J. McGrath & Unruh, 1987). However, increased pain 
tolerance does not imply decreased experience of pain. It may be that children are 
better at distracting themselves from the pain than adults, or have not learned that 
making pain complaints may lead to positive reinforcement. Based on these studies 
of general populations, then, it can be expected that age of the athlete will have 
some effect on response to pain. Younger athletes may report more painful 
experiences, but may report greater tolerance to pain than older athletes. 
Summary. The above studies provide evidence that athletes tolerate more 
pain than do non-athletes. Level of competition is an important factor, with elite 
athletes tolerating more pain than those at lower levels. However, athletes do not 
differ from non-athletes in their sensitivity to pain. Although one study reported sex 
differences in pain tolerance, there is not sufficient evidence available to make any 
conclusions in this area. There are a number of methodological problems within the 
studies reviewed above, which will be discussed in a separate section. A major 
problem is the absence of a definition of pain in these studies and a failure to assess 
how the athletes perceived the stimulus meant to be painful. Social pressure appears 
to be one important factor influencing tolerance of pain. 
Social Factors and Pain Tolerance 
Although athletes presumably tolerate pain in an effort to improve their 
conditioning and skill levels (Caine & Lindner, 199 1 ; Stamford, 1987) their 
decisions are often influenced by at least three social sources: peers, parents, and 
coaches. Sometimes these influences may be experienced as coercive. 
Snyder (1990) described cases of peer pressure to take chances which may 
have led to severe injuries in gymnastics. Gymnasts who took chances with risky 
moves were referred to by their peers as "gutsyt' and those who were less 
adventurous were called "chickens" (Snyder, IWO). This type of pressure from 
teammates has potential to lead to substantial injury for young athletes who may not 
have the cognitive ability to weigh the risks of the action to be performed 
(Thornton, 1990) or who believe that risks must be taken in order to succeed in 
sport. Snyder (1990) surmised that older athletes may be more cautious in their 
training after seeing teammates suffer severe injuries and then making a connection 
between personal injury and their own future. As athletes gain experience in a 
given sport, it is possible that they also learn that tolerance for extreme pain does 
not lead to enhanced performance. 
There is evidence to suggest that the norms for ignoring pain may be more 
important than either experience with pain or previous social reinforcement for 
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ignoring pain as postulated by Ryan and Kovacic (1966). Johnston and ManneIl 
(1980) used a non-athletic sample to demonstrate that individuals tolerated more pain 
if norms for this behavior had been established with a teammate and if that 
teammate was present during the assessment of tolerance. If the nonns were not 
established, or if pain tolerance was assessed without the teammate present. the 
subjects did not increase their tolerance for pain. The implication of these results is 
that greater amounts of pain may be tolerated if the context for this behavior is 
present. Johnston and Mannell (1980) provide evidence that athletes may be 
responding to norms for pain tolerance in the same way a non-athletic sample 
would, that is, responding to a group membership effect (Lambert, Libman & Poser, 
1960). 
The mere presence of others may be enough to increase pain tolerance in 
young children. Results of a study using a cold pressor test (Lord and Kozar, 1989) 
suggest that grade two and three children may endure more pain when an audience 
is present than when they are alone. Although this study suffers from some 
methodological flaws, and it's conclusions may hot be as strong as the authors 
suggest, it provides evidence that children may report less pain in the presence of an 
audience. The authors suggest that an audience consisting of coaches and parents 
would exert even more pressure upon a child athlete to tolerate pain (Lord and 
Kozar, 1989). In addition, children with low self-esteem may be especially 
vulnerable to coach and parental pressure (Smith & Smoll, 1991). Lord and Kozar 
(1989) interpreted the effects of the audience as exerting pressure upon the children 





and therefore felt more secure in accepting the stimulus. 
influence of young athletes' parents cannot be ignored where pain and 
concerned. The pressure to compete placed on young athletes by 
parents is often considerable (American Academy of Pediatrics. 1983) and 
sometimes reflects parental psychopathology (see Thornton. 1991 for an example). 
Children ofien feel compelled to participate in sport due to their parents' urging. 
The pressure from the parents, combined with young children's inability to connect 
pain with physiological damage. may lead to a severe injury. Such cases have 
appeared in recent media reports. 
Athletes may also be reluctant to reveal their pain because they do not want 
to reveal their weaknesses to their opponents. Harrison (1992) reported that many 
wrestlers block out their injuries and focus on their match so as not to let their 
opponents know they are injured in a particular area. Hiding vulnerabilities puts the 
athlete at great risk for further injury to the same area. 
There is also evidence to suggest that, rather than ignoring pain and injury. 
young athletes sometimes use pain complaints for secondary gains. Secondary gain 
from pain usually involves attention and sympathy from others, but can also have 
more important payoffs. For example. an injury can account for poor performance 
(Snyder, 1990) and may allow children to quit sports that are no longer enjoyable 
but are insisted upon by a parent (Nash, 1987; Thornton, 1991). There is also 
evidence to suggest that children may develop psychosomatic symptoms as a way to 
avoid participating in sport where the parents are more competitive than the children 
(Adler, Bongar & Katz, 1982). 
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Summary. The above data reveal that athletes are not less sensitive to pain 
than non-athletes, but that they are more tolerant of pain. This increased tolerance 
could be due to any of at least eight factors: (a) having less fear of the pain due to 
their experience with pain; (b) their spontaneous use of coping strategies, which may 
be a learned behavior; (c) the presence of a norm for pain tolerance; (d) the desire 
to demonstrate socially accepted behavior; (e) their desire to improve their skill or 
level of conditioning; (0 their motivation to wh; (g) pressure from coaches, peers 
and parents; (h) wanting to hide weaknesses from opponents. 
It is apparent that pain from fatiguing training and some training techniques 
may be an inevitable part of achieving elite status in many sports. However, an 
athlete does not have to train and compete with severe injuries in order to be 
successful (Guyot, 1991). The challenge for the athlete, then, is to distinguish 
accurately between pain which is indicative of achieving optimal training effects and 
pain which signals actual or impending injury. 
Methodological Issues 
Problems with previous research. The research discussed above concerning 
pain tolerance and social factors in pain tolerance suffers from a number of 
methodological flaws. First, the instruments used to produce pain, such as 
sphygmomanometer cuff pressure and cold pressor apparatus, may not produce 
sensations that are similar to the pain experienced while participating in sport. The 
cold pressor may actually elicit sensations which are similar to those experienced 
when athletes use ice packs to control pain and swelling (Jaremko et al., 198 1). 
Second, the subjects in these studies may not have perceived the laboratory setting 
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as analogous to the sport context and. therefore, may not have responded in the 
same manner as when engaged in spon. Experimental pain requires little 
psychological involvement and does not elicit suffering on the part of the subject; in 
sharp contrast. clinical pain has important implications for individuals' health or 
safety (Woiff, 1986). Third, the subjects may have felt secure in enduring the 
laboratory induced pain because they believed that the researchers would not allow 
the pain to continue to a dangerous level. Fourth, experimental pain is of shorter 
duration and lower intensity than that of clinical pain (Wolff, 1986). Fifth. many 
studies did not control for, or did not report. the sex of the experimenter. This 
factor may lead to increased or decreased pain tolerance depending upon the 
combination of the sexes of the experimenter and the subjects. For example, using 
female experimenters to assess pain tolerance in males may lead to more competition 
among the males, with the result being higher pain tolerance (Jaremko et al.. 198 1). 
Sixth, the Lord and Kozar (1989) study examining pain tolerance in the presence of 
others introduced a confound by having hture subjects watch while the experiment 
was carried out on other subjects. This study also compared adults from physical 
education classes, who may have more experience with pain than those not in 
physical education, to children who were not necessarily athletic. Seventh, each 
study discussed above involved subjects from only certain sports, and, therefore, the 
results may not be generalizable to all athletes. 
The studies discussed above have not addressed separately the distinct 
concepts of pain and injury. It is clear that pain may not always indicate an injury, 
and athletes who experience an "unpleasant sensation" such as lactic acid build-up 
may not label that experience as painful. In addition, athletes may have an injury 
without experiencing pain. It is important to understand what athletes understand 
"pain" and "injury" to mean. 
S~ort  Iniuries 
Overview 
Injuries in the context of sport are frequent (Koehncke, 1992). Children are 
especially vulnerable to sport-related injuries for a number of reasons, ranging from 
their immature bone and muscle development (Apple, 1985) to their inexperience in 
determining what the sensation of pain may be signalling to them (Gaffney and 
Dunne, 1987). If athletes are able to judge when their pain signifies the need to 
rest, to change activities, to warm up properly, or to seek medical attention, 
potentially severe and chronicaily disabling injuries may be prevented. This section 
presents epidemiological data concerning injuries in sport and provides evidence that 
these injuries lead to substantial health care costs. The section ends with a 
discussion of the reasons why children are particularly vulnerable to sport-related 
injuries. 
E~idemiolow of Athletic I n i u ~  
Data gathered by the Canadian Hospitals Injury Reporting and Prevention 
Program (CHIRPP) reveal developmental trends in sport injuries (Ellison & 
Mackenzie, 1993). These data are gathered on an ongoing basis from the 
emergency services of 10 pediatric hospitals and 3 general hospitals in Canada. The 
category of "sports" accounts for 20.8% of all emergency visits for 5- to 19-year- 
olds. This figure peaks during the teenage years: for children between the ages of 
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15 and 19 yean, 62.7 % of all emergency visits are due to injuries from sport. 
Data from the USA reveal that between 1979 and 1982 in Massachusetts. 
sport-related injuries were the leading cause of emergency room treatment in 
children aged 12- to 17-years. Over 30 percent of the injuries among 13-year-olds 
during those years were attributed to sport (Baker, O'Neill, Ginsburg & Li, 1992). 
During the 1989 kux Canada Games in Saskatoon, 8,015 medical 
consultations were handled over the two week period (Harrison, 1992). Overall 
injury rate per 100 athletes was 29.7, which amounted to 3.44 injuries for every 100 
hours of exposure for the 2,855 athletes. The 1985 Junior Olympics in the USA 
attracted 3028 participants and resulted in 11 13 medical encounters during the seven 
days of competition (Martin, Yesalis. Foster & Albright, 1987). There were 7 18 
athletes, or one in every four, requiring treatment. Some athletes were treated more 
than once, resulting in an injury rate of 39 per 100 participants. 
When left untreated, seemingly minor injuries can lead to severe and chronic 
impairment (Micheli. 1984). Moreover, long-term negative consequences can result 
both from accidental injury and from overuse or repetitive strain. While the latter 
type of injury used to be seen only in adults, more and more children are now 
presenting with them (Micheli, 1986). The trend of children presenting with 
repetitive strain injuries may be due to the increased emphasis placed on competitive 
sport. This emphasis has resulted in a greater number of organized sporting bodies 
for children which tend to demand more training time from the athlete compared to 
non-organized spon (Back, Beijer. Bol & Erich, 1991) and the use of systematic 
repetitive activities to teach and strengthen skills (Micheli, 1986). 
Harrison (1992) notes that many athletes come to competition with chronic 
injuries that have been sustained during the course of trainhg. For example. of 399 
spon injuries studied over a 7 month period, 36% involved a body pan that had 
been injured at least once before (Backx et al.. 1991). Of the 121 significant 
injuries (those causing the athlete to be withheld from competition) attended to at the 
1985 Junior Olympics, 26% were to body sites that had been injured prior to the 
meet (Martin et al., 1987). There were 1 15 athletes at the Junior Olympics who had 
sustained a previous injury that, due to its recency or severity. had potential to affect 
performance at the competition. Of these 115 athletes, 28% of them subsequently 
did sustain an injury during the games. Only 3% of the athletes not reporting prior 
injuries received medical attention. Because chronic ailments can result in 
emergency situations during competition, an emphasis should be placed on the 
prevention of such injuries (Hamson, 1992). 
Costs of S ~ o r t  iniuries 
There is no doubt that individuals who participate in spon are more 
susceptible to injuries than those who do not (American Academy of Pediatrics, 
1983; Baker et al., 1992; Harder & Seliske, 1993; Micheli, 1984). According to 
Statistics Canada (1991) 25% of all emergency ward cases are related to sport injury 
and the economic costs of spon and recreation injuries in Canada have been 
estimated at over $633 million per year. The report on Injuries in Saskafchewan 
(Harder and Seliske, 1993) reveals that injuries accounted for a substantial 
proportion of health care costs in that province between 1979 and 1988. The 
authors of the report on Injuries in Saskatchewan urge public health agencies to give 
a higher priority to the prevention of injury. 
Haddon (1980) has proposed that injuries may be prevented by intervening in 
one or more cells of the "Haddon manix." Koehncke (1992) reports on the use of 
such a matrix in order to reduce sport-related injuries through improved design and 
maintenance of sport facilities. The four factors considered at each of the three 
stages were: attitudes and behaviors of participants, quality of supervision. 
equipment, and facilities. See Table 2.1 for an example of a matrix pertinent to this 
dissertation research. This research was designed to discover information regarding 
participant behavior at the pre-event stage. 
Research which aims to complete the Haddon matrix on injury prevention. 
especially in the cells designed to address the social and physical environment, was 
deemed especially important by the report on Injuries in Smkarchewan. Funher, 
one goal of the World Health Organization is to substantially reduce the extent and 
severity of injuries in spon (Backx et al., 1991). Backx et al. (1991) repon that 
studies concerning sports injuries in young adults rarely address the issue of injury 
prevention. Instead, research has focused on determining which sports pose a high 
risk for injury and identifying the etiology of these injuries. and on discovering the 
best methods of treatment and rehabilitation for athletes. The latter focus on 
treatment and rehabilitation is secondary prevention, as opposed to the primary 
prevention encouraged by Harder and Seliske (1 993), Koehncke (WQ), and this 
dissertation. 
Table 2.1. Haddon matrix for addressing prevention of injuries in sport. 
Stage of injury 
Factors contributing 
to injury Pre-event Event Post-event 
- --- - - - - 
Participant behaviors Understanding of pain and Safe play and Behavior following 
injury and proper response technique, behavior injury, e . g . , rest, ice 
to pain when in pain, obey seek health care 
rules 
- - - - - - - - . - 
Supervisor behaviors Knowledge of: dangerous Rule enforcement, Able to administer 
aspects of sport; children's check equipment first-aid or find 
concepts of pain; safe regularly, remind alternative 
play; first aid. Check children about 
equipment and playing functions of pain 
surfacelarea, learn or plan 
for first aid 
Environment Standards of personal and Equipment and First-aid kit easily 
shared equipment, safe playing surfacelarea accessible, sport 
playing surfacelarea must endure activity venue accessible to 
ambulance 
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Vulnerabilities of Child Athletes 
Young children are said to be especially vulnerable to the effects of spon- 
related injury due to: (a) the immature development of their muscle, bone and 
connective tissue (Anderson, 199 1 ; Apple, 1985; Committee on Sports Medicine, 
1983; Lord and Kozar. 1989); (b) the difficulty they have in defining pain (Gaffney 
and Dunne, 1986; Harbeck and Peterson, 1992); (c) their inability to realize a link 
between pain and injury (Gaffney and Dunne, 1987), that in adults serves to limit 
potentially injurious activity or to prevent further injury; (d) their inexperience in 
judging when the pain they feel is harmful (Lord and Kozar, 1989); (e) a lack of 
interest in the proper fitting and care of protective equipment (Apple. 1985); and (0 
a sense of immortality and invulnerability that prevents them from making long-term 
decisions (Thornton, 1990). The above problems, combined with the pressure to 
play from parents, coaches, and peers. and coaches' probable lack of education in 
assessment, treatment and prevention of injuries (Kenny , 1987; Weiss . Barber, 
Sisley & Ebbeck, 1991), may result in cases where children continue to participate 
in spon despite potentially severe injuries. 
Injury prevention in sport may occur partly through a better cognitive 
understanding of pain by athletes. Young athletes who are ignorant of the different 
types of sport-related pain and who do not know what to do when they experience 
pain, or those who believe waming and injury pain are a necessary pan of training, 
run the risk of serious injury through repeated use of an injured body pan. 
Although education alone is usually not effective in preventing general injuries 
(Pless & Arsenault, 1987), comprehensive programs combining both behavioral and 
non-behavioral intervention strategies have been shown to reduce injuries (Gielen, 
1992). It is likely, therefore, that sport-related injuries can be reduced by providing 
athletes with information regarding pain and injury prevention and instituting 
changes in training techniques and spon policy. Before this action can take place, 
however, it is important to understand what athletes of all ages know about pain and 
injury and what they are capable of learning. Athletes cannot make use of 
information they do not understand. 
Children's Understandine. of Pain and Injury 
What and how children think has been studied by numerous investigators 
with numerous methods. The dissertation research presented here was designed to 
determine the stages children progress through in their cognitive understanding of 
pain in athletics. It was necessary, therefore, to examine the most well-documented 
of cognitive developmental stage theories, Piagetian cognitive development. There 
have been criticisms of this theory, and many current researchers are using an 
information processing approach to learn about children's thinking. Nonetheless, for 
reasons elaborated below, Piagetian methodology is most suited for the present 
study. 
Piagetian Cognitive Develo~ment 
In Piaget's model, children pass through an invariant series of stages of 
cognitive development which are loosely correlated with chronological age (Piaget & 
Inhelder, 1969). Cognitive development is seen as progressing from simple, 
concrete concepts or schemata to more complex, abstract ones. Most introductory 
psychology or developmental psychology text books provide an overview of 
Piagetian theory (cf. Hams, 1993). The first stage of development. the 
sensorimotor stage, encompasses the period of birth to approximately 18 months. 
During this stage, infants learn to differentiate themselves from the rest of the 
world. The second stage encompasses the age range of approximately 18 months to 
7 years and is labelled the preoperational or symbolic stage. During this stage, 
children begin to represent things using speech, play, gestures and mental pictures. 
The concrete operational stage, wherein children are aged about 7 to I1 years, 
represents a time during which children become capable of mental logic using 
manipulable objects. The f d  stage, labelled formal operations, includes children 
aged approximately 11 or 12 years and older. During this final stage. reasoning 
ability allows adolescents to become actively engaged in belief systems and ideas. 
Children's ability to solve different problems was explained by Piaget as their 
acquiring new mental operations which allowed for a higher level of reasoning to 
occur. The water conservation task is an excellent example of how reasoning 
changes. This task involves pouring water from a short, wide glass into a tall. 
narrow glass and asking children to identify which glass has more water. Five-year- 
olds regularly say that the narrow glass has more water because the water level is 
higher. Eight-year-olds, on the other hand, will say that the amount remains the 
same due to the nature of the transformation from glass to glass, or to the fact that 
the operation is reversible, or will point to the differences between the shapes of the 
glasses. Although 5-year-olds will grant these facts, they do not recognize them to 
mean that the amount of water is the same in each glass (Siegler, 1986). 
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Children's reasoning in the preoperational stage is marked by the use of only 
one dimension for solving a problem (Inhelder & Piaget, 1958). For example. when 
predicting how far a ball will navel, children in the preoperational stage will 
consider only the strength with which the ball was thrown and not consider things 
like air resistance or the material with which the ball was constructed. Children in 
the formal operational stage, however, will make use of all existing data and 
consider all possibilities when solving problems. The ability to consider all 
possibilities allows individuals to plan their actions and interpret what happens 
within a total context. Younger children, however, are more likely to consider 
things on a case by case basis, which limits their planning ability and may lead to 
misinterpretations of events (Siegler, 1986). 
Assurnotions of Pianetian theory. Piaget believed that children develop 
qualitatively distinct levels of intelligence through the processes of assimilation, 
accommodation, and equilibration. These three terms refer to processes of 
transforming new information to fit with existing information, adapting to new 
experiences, and an interaction between current ways of thinking and new 
experience, respectively. Equilibration is the d e f ~ g  feature of development, as it 
reflects the increasing stability between the child's current cognitive system and the 
reality of the external world. The above processes emphasize the biological nature 
of Piaget's theory. Piaget was strongly influenced by Darwin, and saw cognitive 
development progress according to the rule of the "survival of the fittest" 
(Sutherland, 1992). Intelligence was an adaptation to environmental demands. 
Piaget believed that cognitive development can occur only if there is 
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cognitive activity; children must actively construct reality. There is a reciprocal 
interaction between the mind and incoming information such that each transforms the 
other through the processes of assimilation, accommodation, and equilibration. 
Further, Piaget perceived children as "scientific problem solvers" in that they strive 
to make sense of the world through trial and error. When confronted with a 
challenging situation, children were assumed to engage in problem solving until 
satisfied that they have the correct grasp of particular concepts. 
One further assumption lies in Piaget ' s methodology for studying children's 
thinking. In gathering data, Piaget made a choice to obtain information rich in 
content at the sacrifice of standardization. According to Siegler (1986). Piaget 
recognized the value of having children explain their reasoning and the opportunity 
this procedure would have for unexpected fmdings. Thus, Piaget was able to 
discover things that had not been found using standardized procedures. However. as 
will be discussed in the section concerning criticisms of Piaget's theory, this method 
also appears to have led Piaget to underestimate children's capabilities in some 
domains. 
Im~lications of stage theory. There are at least four implications of Piaget's 
stage theory of cognitive development (Flavell, 197 1). First, the changes children 
go through are qualitative in nature. Passing from one stage to the next is marked 
by a shift in the way children view and understand the world. An analogy for 
qualitative change is the development of a butterfly from a caterpillar. Quantitative 
change, on the other hand is analogous to the piece-by-piece construction of a 
building. The qualitative view of children's thmking has been controversial and it 
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may be more useful to view children's cognitive development as having both 
continuous and discontinuous aspects (Siegler, 1986). For example, when a child 
solves a problem one day which she or he was unable to solve the day before. the 
change seems quite sudden. However, it is likely that the child was slowly moving 
toward mastery of this problem for quite some time. 
A second implication of stage theory is that children at a certain 
developmental stage use the same type of reasoning for all concepts. For example. 
children in the pre-operational stage use only pre-operational reasoning for 
understanding concepts and the shift to concrete operations results in them using a 
higher level of reasoning for these concepts. Thus, a child in concrete operations 
should be able to solve all problems requiring the conservation of number. weight, 
or liquid quantity, but be unable to solve problems requiring reasoning using several 
possibilities. This view of children's thinking is also controversial as children have 
been shown to display different levels of reasoning for related problems (Elkind. 
1961). Piaget recognized the difference in children's understanding of related 
problems and termed the phenomenon "horizontal dicalage." The phenomenon of 
ddcalage will be discussed further below. 
A third implication is that the transition between stages is rather abrupt, 
separated only by a brief transition period. According to Siegler (1986), this idea 
has been disproved by evidence that children's thinking is continually changing and 
is marked by gradual rather than sudden change. Finally, stage theory implies that 
children's thinking is coherently structured, and research does support this view 
(Siegler, 1986). 
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Other theories of cognitive develo~ment. There are many theories which 
address the questions of what actually develops during cognitive change and how 
that development occurs. Piaget 's theory, in a nutshell, holds that qualitatively 
distinct levels of intelligence develop through the processes of assimilation, 
accommodation, and equilibration. According to Siegler (1986). Piaget's answers to 
the questions of what develops and how are in the right direction, but require further 
refmement. The information-processing approaches have provided that refinement 
by focusing on how children think. Although these approaches have significantly 
advanced what we h o w  about children's thinking, this dissertation research was not 
so concerned with how children think as with what they think. Therefore, Piaget's 
approach is much more highly suited to answer the question "What do young 
gymnasts understand about sport-related pain?". Asking how children acquire such 
knowledge is an entirely different question, and would probably require the use of 
an information-processing approach. 
Criticisms of Pia~et's theory. Piaget's theory has received a great deal of 
attention from researchers around the world (Halford, 1989). Many have claimed 
that Piaget's findings have been based on the responses of children who would have 
been successful on the experimental questions or tasks if the test items were 
presented in a different manner. In other words. some of Piaget's results were 
based on false-negatives. On the other hand, results obtained by Piaget's critics 
have often been based on false-positives, or an over-interpretation of their fmdings 
(see Halford, 1989, for a review). Another problem, according to Kuhn (1992), is 
that researchers after Piaget wrongly interpreted his work. The most important 
aspect of Piaget's theory was the attempt to understand how children construct 
meaning from experiences in an effort to understand their interaction with the 
environment (Kuhn, 1992). Thus, environmental factors were given a vital role in 
cognitive development. North American developmental psychologists. however. 
emphasized the stage element of the theory and made the stages the central aspect of 
Piagetian theory (Kuhn, 1992). For example, in a review of the literature 
concerning Piagetian and neo-Piagetian research. Halford ( 1989) stated that the 
single feature which distinguishes Piagetian theory is its emphasis on internal and 
self-regulating structures, with the influence of the environment being minimal. 
This inaccurate interpretation of Piaget's theory was, of course, criticized by authors 
who found that not all cognitive abilities which comprise a developmental stage 
mature at the same rate. 
More recent research has revealed that cognitive development is not the 
result of abrupt transitions from stage to stage and the concepts pertinent to each 
stage are not acquired concurrently (Brainerd, 1978; Flavelt, 1971, 1982). That is. 
a child may develop one ability much before another, even though both abilities are 
characteristic of the same stage. As discussed above, Piaget himself noted that 
children able to solve conservation problems using mass could not always solve the 
same problem using volume. "Horizontal decalage" was the term Piaget gave to the 
sequential mastery of concepts within a particular developmental stage. However, 
Piaget did not explain this gap in development. 
Decalage may occur because some tasks are more complex than others, and. 
hence, success on them develops at different rates (Cowan, 1978). However, task 
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difficulty is not the only factor responsible for decalage. Experience is a key factor 
in determining which tasks a child will successfully perform (Gelman & Baillargeon, 
1983). Children who have some experience conserving water will perform at a 
higher level on such a task than children without such experience. 
It is important to note that some individuals never reach the stage of formal 
operational thinking, even as adults. For example, Papalia (1972) found that only 
65% of subjects aged 21-30 years used formal operations in problem-solving. 
Again, experience with the relevant concepts is one thing which may influence h e  
expression of formal operational thought (Harris, 1993). 
The above criticisms do not indicate that Piaget's method of determining 
what children do and do not know was misguided. Indeed, research replicating 
Piaget's experiments has revealed that Piaget's methods were quite sound (Halford, 
1989). However, one extremely important criticism concerns the discrepancy 
between what children are able to communicate about their thinking and behavior in 
a situation versus their actual thinking and behavior in that situation. There is 
ongoing debate as to what is more primary, ladguage or thought (Sutherland, 1992). 
At one extreme, proponents of the primacy of language argue that a person's view 
of the world is limited by the language she or he has access to. Language is 
believed to influence the thoughts people have. Those in the middle argue that 
language and thought influence each other and aid in the development of each other. 
For example, children want to know the names of new things they encounter just as 
they want to know the meaning of new words they hear. At the other extreme, 
proponents of the primacy of thought argue that children's thinking is what develops 
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and is then followed by their use of language to describe their thinking. Piaget was 
a proponent of the primacy of thought as he recognized that children's language 
development lags behind the development of action. In addition, verbal 
communication proficiency has been shown to be significantly related ro age ( b a s s  
& Glucksberg, 1969). These findings indicate that young children may engage in 
behaviors for which they do not have the skills to verbally communicate what they 
are doing or why they are doing it. Thus, sampling young children's verbal 
responses is not a sample of their actual behavior and may not even reflect their 
actual thinking. For children who have reached a particular level of verbal ability, 
however, their verbal response can be taken as an accurate description of their 
behavior in various situations. 
The debate concerning the primacy of language versus thought is imponant 
when it comes time to draw conclusions in a study. Proponents of the primacy of 
language would argue that children's thinking can be accurately sampled using 
children's verbal descriptions of their thinking. Proponents of the primacy of 
thinking, however, would argue that such studies underestimate children's thinking. 
The results from studies using verbal descriptions can only be interpreted as what 
children are able to verbally express. Whether this expression is an accurate 
account of children's thinking or not is part of an ongoing debate. What does seem 
clear is that studies using children's verbal descriptions of their behavior cannot 
make conclusions regarding young children's actual behavior. Such conclusions are 
better made by observational studies. However, for some types of research, 
including this dissertation, this limitation is not a serious one. In many cases, for 
example sexual abuse cases or instances where a child needs medical attention, 
children's verbal reports are extremely important. Environmental consequences. 
such as counselling, legal investigation, or medical aid, result as a consequence of 
children's verbal reports and behavior, not as a result of their thought. The 
investigation of children's ability to communicate certain experie~ces to adults is, 
therefore, a valuable endeavour. 
There is another important reason to determine what young athletes say they 
understand about sport-related pain. If intervention programs are to be developed to 
teach children about the various hc t ions  and implications of pain, it is important to 
determine what they already understand about this concept. It may be possible to 
accelerate the development of an understanding of a complex concept such as pain. 
but only if the instruction is not too far ahead of where the athlete currently 
fbnctions. One way to discover what athletes know about pain is to ask them. 
Imoortance of Piaeetian theory. Much of the research reviewed above 
indicates that Piaget's methodology resulted in erroneous conclusions about 
children's thinking in many domains. However, his theory has much appeal for 
researchers and teachers for a number of reasons. Siegler (1986) provides four 
reasons for the longevity of Piaget's theory. First, Piaget's research provided a 
substantial explanation of what children's thinking is actually like. That is, his 
theory is intuitively appealing. Second, Piaget's theory provided a framework from 
which to examine many of the fundamental aspects of human intelligence, such as 
concepts of number, time, space, and causality. Third, the theory has great breadth 
in terms of both the ages and the concepts it encompasses, and describes how these 
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concepts are related to one another. Finally, Piaget was gifted when it came to 
making interesting observations of children's behavior. This gifr allowed him to 
capture behaviors that others had overlooked using standardized methods. 
Piaget investigated and documented much evidence of how children construct 
various aspects of their world. However. many of these concepts do not directly 
relate to this proposal and so will not be discussed. The concepts wllich do relate 
most directly to this proposal are those of understanding of causation, egocentrism, 
and abstract reasoning. The development of these concepts and their impact on 
children's thinking will be described below. In addition, the possibility of 
accelerating development will be briefly discussed. 
Causalitv. In order to examine children's understanding of causality, Piaget 
(1930) used experiments concerning the following concepts: the name of air; the 
origin of wind and breath; movement of clouds, planets and water currents; 
movement due to weight and force; floating of boats; the level of water; shadows; 
and machines such as bicycles and steam-engines. Piaget's experiments resulted in 
17 distinct types of causal explanations which children and adolescents used during 
the development of their understanding of causality. These types were categorized 
within three main periods of development. The first period encompassed children 
within the pre-operational stage, the second, children in the stage of concrete 
operations, while the third phase included children from the stages of concrete and 
formal operations. 
During the f i s t  period, children used motivation, phenomenistic, finalistic, 
and magical types of causal explanations (Piaget, 1930). This preoperational stage 
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reflected the use of concrete explanations and a focus on external perceptual events. 
There was often a focus on one single part of an event with no consideration of the 
whole. Explanations here reflected the ideas that dreams are sent to us because we 
have been bad, ducks have webbed feet so that they can swim, or that fire causes 
movement. 
During the concrete operational period, axtificialist. animistic, and dynamic 
explanations were used (Piaget, 1930). Children were now able to differentiate what 
was internal versus what was external to the self, although the focus on external real 
events remained. Children in the second stage explained an event based upon the 
intention behind it or based upon the understanding of clouds, mountains, and other 
things being alive and conscious. Dynamic explanations took over from animistic 
ones, and children understood events to occur based upon some force wirhin the 
object. 
During the period of formal operations, the early forms of explanation 
gradually disappeared and were replaced with explanations which were more 
rational. Children in the third stage examined evidence presented to them and used 
clues from the environment to help them formulate an understanding of the 
environment. They were able to hypothesize events when they did not have 
adequate information to make fm conclusions. Children also began to use their 
understanding of spatial relationships, mechanical causality, elementary chemistry 
such as condensation and atom composition, and logical deduction in their 
explanations to questions. Children aged 7 to 8 years were within this third period 
of development, and those aged 11 years and above had completed the cognitive 
development of an understanding of causality (Piaget, 1930). 
To summarize, the two outstanding characteristics of causality at the age of 4 
or 5 years are an immediacy of relations and an absence of intermediaries (Piaget. 
1930). For example, children in this early stage said pedals make the wheels of a 
bicycle move without accounting for the attachment of the pedals to other pans of 
the bicycle. It is simply the influence of the pedals that causes the movement. 
Children aged 11 to 12 years did not make the same kind of mistakes. Although 
children in this later age range may have had no idea how a car engine works, they 
were able to understand the necessity of intermediaries such as hoses and belts 
between fuel and the movement of various engine parts (Piaget, 1930). Younger 
children did not make such hypotheses. 
Abstract reasoning. Piaget's studies of the reasoning ability of children aged 
2 to 11 years demonstrated that children were unable to think simultaneousiy about 
several aspects of a single situation (Ginsburg & Opper, 1969). Children in this age 
range tended to engage in "syncretism, " where they constructed confused wholes out 
of paas that do not belong together and in "juxtaposition," where they did not 
understand ordinal relationships. In addition, these children did not realize relations 
between a part and the whole of which it is a member. However, Piaget noted that 
these findings may only hold true when assessing children verbally, and do not 
necessarily reflect their actual behavior. As mentioned above, the development of 
language lags behind that of action and what the child learns at a younger age on the 
action domain must be reconstructed at a later age on the verbal domain (Ginsburg 
and Opper, 1969). 
According to Piaget, great changes take place once children move beyond 
concrete operational thought. Formal operational thought is characterized by several 
new abilities, such as thinking in hypothetical terms, using propositional logic, and 
dealing with abstractions. Children who have reached formal operations are able to 
think beyond their present circumstances and consider other possibilities that are 
beyond concrete reach (Inhelder & Piaget, 1958). Children who have not reached 
the stage of formal operations are unable to engage in hypothesis testing and do not 
understand abstract concepts. The ability to think abstractly, or to grasp the 
" intangible characteristics of concepts " (Harris, 1993) appears around the ages of 10 
to 12 years (Martarano, 1977). According to Harris (1993), children in the concrete 
stage of cognitive development have difficulty understanding abstract concepts such 
as freedom and courage because of their tendency to focus on specifics rather than 
on the general principles involved in these concepts. 
Eeocentrism. All children go through an egocentric stage where they have 
great difficulty taking a perspective other than their own. For example, children 
displaying egocentric thinking are unable to mentally rotate a display in order to 
guess how it wculd look to someone sitting in a different spot than themselves. This 
stage ends somewhere between the ages of 5 and 6 years. Until that time, however, 
children are overly attentive to their own perceptions and have difficulty 
communicating with others as they do not pay attention to what others are saying, 
and talk about whatever they wish to discuss. 
Accelerating develooment. According to Siegler (1986), Piaget hedged when 
it came to stating whether cognitive development could be accelerated in children. 
It appears that Piaget thought that training could be effective, but only if the child 
already possessed some understanding of the concept to be trained and if the training 
materials allowed for physical interaction. Researchers after Piaget have 
demonstrated that children can indeed learn complex concepts with a variety of 
instructional techniques. 
Imp1 ications of Piagetian Theorv for Children's Concepts of Pain 
The evidence above demonstrates that children in the initial stages of an 
understanding of causality do not appreciate the connection between cause and 
effect. It is not until they reach the stage of formal operational thought that they are 
able to appreciate the role of intermediaries in the cause-effect relationship. Piaget 
did not examine children's understanding of pain. However, the evidence he 
gathered suggests that very young children, those in the preoperational and concrete 
operational stages, would describe pain as being caused by external events without 
acknowledging intermediaries. For example, pain may be caused by a hockey puck 
rather than by nerve damage. It is not until the third stage that children are able to 
understand the concept of an intermediary between cause and effect. Following 
Piaget's analysis, therefore, it can be predicted that a young hockey player in the 
third stage would understand that a hockey puck causes pain only through its impact 
on nerves in the body which then transmit a message to the brain. Therefore, a 
child in the third stage may appreciate the importance of medical attention and the 
necessity for allowing an injury to heal before resuming activiry. A child in the first 
or second stage, however, may not understand the importance of reporting the pain 
to an adult or limiting activity during or following the experience of pain. In 
addition, the concept of pain causality requires a rudimentary understanding of 
physiology, to which most children. and many adults. have not been exposed. 
The evidence for children's reasoning abilities indicates that children between 
the ages of 2 and 11 years will have difficulty perceiving and discussing pain from 
more than one perspective (Ginsburg & Opper. 1969). It is not until they reach the 
stage of formal operations that children are able to recognize and deal with abstract 
concepts, such as pain. As such, children in the stages of concrete operations and 
preoperational thought are likely to understand pain on only one dimension and 
respond to all types of pain in the same way, regardless of whether that behavior is 
adaptive. The present study is concerned with young athletes' ability to understand 
the intangible characteristics of the concept of pain. According to the above 
evidence, children who have not reached formal operations should have difficulty 
understanding the value of pain in a sporting context and the multiple functions of 
pain. They would be expected to talk about pain as a single "thing" that upsets 
them and be unable to distinguish between different types of pain which may be 
giving them very different and important messages. Older athletes, however, would 
be expected to use their reasoning ability to talk about pain from a variety of 
perspectives. These older athletes should also be able to distinguish two or more 
types of pain, and report responding differentially to the types. Since the ability to 
form hypotheses rather than relying solely on concrete evidence also appears during 
the stage of formal operations, it is likely that older athletes are able to speculate 
about the implications of pain, even if they have not experienced these implications. 
Younger athletes, on the other hand, are more likely to discuss only events which 
have happened to them and be unable to 
The concept of decalage suggests 
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speculate about other consequences of pain. 
that athletes' understanding of pain may 
develop at a faster rate than their understanding of other concepts if they have had 
experience with pain. It may be possible, therefore, to have an athlete in the 
concrete stage of cognitive development for reasoning ability who has an 
understanding of sport-related pain which reflects formal operational thought. It is 
also possible to have athletes at different stages of development of causation, 
depending upon their experience with pain and injury. For example. the subjects in 
Papalia's (1972) experiment may have failed to engage in formal operational thought 
due to a lack of experience with the experimental apparatus or any structure similar 
to it. Likewise, children who have had little or no experience with sport-related 
pain may not realize the various functions of pain. 
Children engaging in egocentric thought may have difficulty responding 
appropriately to questions aimed directly at establishing their understanding of pain. 
Such children may not pay attention to the interviewer and may instead discuss some 
other topic. This problem may not be so likely to occur when children are actually 
in pain, as their anention would be focused on themselves and their pain. However, 
since children who think egocentrically give inadequate descriptors of their 
observations, they may not be able to describe their pain in a way that is understood 
by others. They will have trouble explaining what happened to result in pain, or 
what their pain feels like, to another person. Since this type of information is often 
important to diagnosing and treating pain, children who are unable to describe these 
two pieces of information are at a disadvantage compared to those who can. The 
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experience of pain is difficult to describe, even for adults (Melzack & Wall, 1988), 
and it is important to know what children of different ages can say about their pain 
so that they receive optimal care from adults. 
A Piagetian analysis of children's understanding of pain has implications for 
young athletes and those responsible for their well-being. It is important for coaches 
and parents to know what children of different ages are able to understand about 
pain and its potential implication for injury. Children in the pre-operational and 
concrete operational stages may not possess the cognitive skills required to 
differentiate between the types of pain experienced as accurately as children in the 
later formal operational stage do. Very young children may perceive all types of 
pain as signalling the same physiological event, and, therefore, may respond 
inappropriately to some types of pain. 
Regardless of what children do understand about pain, it may be possible to 
improve this understanding through instruction. Therefore, identifying young 
athletes who need to learn more about the various functions of pain, and then 
teaching them the important concepts, may help them to make safer decisions 
regarding caring for their pain. Instruction, however, must proceed at a pace just 
slightly ahead of children's current level of understanding, as too large a jump may 
result in the child being unable to grasp the new concepts. 
Research concerning children's understanding of pain was preceded by, and 
is in some cases based on, research on children's understanding of illness causation. 
In addition, children's understanding of illness has received more attention in the 
research literature. For these two reasons, evidence concerning children's 
understanding of illness causation will be examined before the literature on 
children's understanding of pain is presented. 
Children's Conce~t of Illness Causation 
Some researchers studying children's understanding of medical illness and 
injury have proposed that children progress through a series of stages similar to the 
cognitive stages proposed by Piaget (Bibace & Walsh, 1979, 1980; Brewster, 1982; 
Penin & Gerrity, 1981; Redpath & Rogers. 1984; Siegal, 1988). Bibace and Walsh 
(1979. 1980) have provided the most detailed explanation of their research methods 
and offer the most comprehensive data analysis of any of the studies. During the 
pilot phase of their research, Bibace and Walsh (1979) questioned children aged 3 to 
13 years on their concept of illness. Their protocol was modeled after the 
questioning system of Piaget (1952) and Laurendeau and Pinard (1962) concerning 
causal thinking. This format of questioning was designed to elicit the quality of 
children's reasoning, rather than simple yes or no responses. For example. children 
were asked "What is a cold?" and "Why do people get colds?" and prompted for 
their answers. The data from these responses were classified in terms of the three 
latter stages of Piagetian development: preoperational, concrete operational, and 
formal operational. Bibace and Walsh did not assess the children's cognitive 
developmental ievel for concepts such as conservation or causality using any 
standard Piagetian tasks. The children's responses concerning illness causation were 
coded according to their fit within Piaget 's developmental framework. 
The preoperational explanations derived from the children in the study by 
Bibace and Walsh (1979) were classified in three ways: (a) "incomprehension" as 
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defmed by an inability to respond effectively; (b) "phenomenism" where illness was 
described in terms of a single external symptom, such as a sight or a sound, 
associated with illness; (c) "contagion" where illness was explained based on spatial 
or temporal proximity between sources such as people. objects. or events and the 
illness. Once children entered the concrete operational stage of development, their 
responses began to reflect their ability to take the viewpoint of others and to focus 
on wholes rather than pans. There were two substages within concrete operations: 
(a) "contamination" wherein children added bad behavior to contact with din or 
germs as a cause of illness; (b) "internalization" where children described illness as 
being within the body. 
As children enter the formal operational stage of cognitive development, their 
differentiation between self and the world increases and they are not so bound by 
concrete reality. During the "physiological " substage, children defined illness in 
terms of internal malfunctioning which manifested itself as external symptoms 
(Bibace & Walsh, 1979). Although an external event may trigger the cause of 
illness. the cause was now due to internal processes. The move away from concrete 
operations was clearly identified in the children's ability to entertain possibilities for 
causes and cures of illness which are not external or visible to them. Thus, the 
children were able to use hypotheses to explain the relationship between the body 
and the environment, rather than relying on concrete experience. In the final 
substage of understanding of illness causation, children acknowledged psychological 
causes that may affect the functioning of the body. In this "psychophysiological" 
substage, children still defined illness in terms of internal processes, but now 
included psychological symptoms. 
One major change demonstrated in the research of Bibace and Walsh (1979. 
1980) was the change in perceived control over illness between children in the 
earlier versus later stages of cognitive understanding of illness. Increasing control 
was correlated with the shift from a phenomenistic to a psychophysiological 
explanation of illness. Initially, children perceived themselves to be vulnerable to a 
variety of external events that adults would deem irrelevant. As children entered the 
contagion stage, they felt vulnerable to fewer such events, as they recognized only 
events that are near to the body to cause illness. There was a qualitative shifi when 
the children entered the contamination stage as the event now had to touch the 
surface of the body in order to cause illness. Children then believed they could 
avoid illness by staying away from contaminated surfaces. Once children entered 
the internalization phase, they began to realize that they were able to do things in 
order to maintain health, rather than simply try to avoid contamination. Eating 
healthy food, for example, was one way children believed they could stay healthy. 
Once children entered the physiological and psychophysiological stages, they were 
able to view illness as having multiple causes, and thus, multiple means of 
prevention. It is this connection between cause and control that is of inportance in 
the context of sport. Pain may have multiple causes and may signal multiple events 
that are taking place within the body. Being able to differentiate types of pain and 
respond appropriately to them, especially warning and injury pain, are important 
skills for children to have in order to prevent serious injury in themselves. In 
addition, children who view pain as resulting from external events over which they 
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have no control may not take active measures to prevent pain or to seek help in 
alleviating the pain. Other research concerning children's understanding of illness 
will now be presented. 
Perrin and Gerrity (198 1) studied children in kindergarten and grades 2, 4. 6 ,  
and 8 for their understanding of illness causation. Included was an assessment of 
the concepts of conservation. transformation, interrelationships among parts, 
physical causality, and abstract thinking. Despite a wide range of response scores 
within each grade level, mean illness scores increased with grade level. The scores 
on the illness interview were highly correlated @=.81) with the scores on the 
general cognitive interview. Concepts of illness causality were more closely related 
to concepts of physical causality than any of the other general concepts. However, 
illness causation concepts emerged at a later age than physical causality concepts. 
Mean scores for responses to physical causality questions were consistently higher 
than mean scores for responses to illness causality questions. This result indicates 
that, although an understanding of illness causality may parallel general cognitive 
development, it develops more slowly. This does not seem surprising considering 
that some knowledge of physiology was required in order for children to receive 
higher scores for their responses concerning illness causality. 
Brewster (1982) examined the conceptions of chronically ill hospitalized 
children regarding the cause of their illness and their understanding of their 
prescribed treatment. Children aged 5 years to 12 years, 11 months were assessed 
using a variety of tasks and questions in order to determine their cognitive 
developmental level in each of the following five categories: conservation of matter 
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and volume, physical cause and effect, cause of illness, grasp of social role 
perspective, the intent of medical procedures and personnel. Results showed that all 
5 tasks were positively correlated with each other and with the age of the children. 
The responses to questions concerning the cause of illness, the role of medical 
personnel, and the purpose of medical procedures fell into three major stages, with 
stage 3 being the most cognitively mature. These stages were, however, not 
absolute. For example, some 8-year-olds provided a stage 1 response while some 6- 
year-olds gave a stage 2 response. 
Using kindergarten and grade 2 students. Redpath and Rogers (1984) 
investigated the effect of age, sex, and previous hospitalization experience on 
children's understanding of medical concepts. Children's cognitive developmental 
level was assessed using a conservation task and a physical causality question 
regarding the origin of night as used by Perrin and Gemty (1981). Questions 
regarding medical concepts sought to elicit children's understanding of doctors, 
nurses, hospitals, operations, and illness. The kindergarten children were found to 
demonstrate less knowledge about medical concepts than did the second graders. 
Grade level was positively correlated with the medical concepts score, while gender 
was not. There was an interaction between grade level and hospitalization 
experience, such that grade two children with previous hospital experience scored 
higher on the medical concepts questions. Finally, medical concepts, conservation 
and causality were correlated with each other for the total sample of children. 
Within some of the grade groups, these correlations did not exist. For example, the 
medical concepts scores were significantly related to causality but not to 
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conservation for the kindergarten group, and there were no significant correlations 
for the second graders. 
Sirneonsson, Buckley and Monson (1979) appear to have produced research 
with more predictive and convergent validity than any of the studies already 
discussed. These researchers assessed 4- to 9-year-olds' receptive language using 
the Peabody Picture Vocabulary Test (Durn, 1965), their developmental concept of 
consentation using The Concept Assessment Kit (Goldschrnid & Bentler, 1968), 
their concept of causality using Piaget's (1930) question, "What makes clouds 
move?", their concept of illness causality using six questions, and their role-taking 
skills using a set of five cartoon drawings. Results were analyzed according to age 
and older children were found to provide more stage two and stage three 
developmental responses to four of the six illness questions. These results were 
interpreted to indicate that there were developmental differences in the children's 
concepts of illness causality and that some questions were more sensitive to 
developmental differences than others. Responses to the conservation and role- 
taking assessment also reflected developmental trends, whereas responses to the 
physical causality question did not. Mean scores from the illness causality questions 
were correlated with egocentrism, conservation, and chronological age. When the 
effect of chronological age was controlled for, illness causality scores correlated 
with scores of conservation, egocentrism, and physical causality. These results 
indicate that, although physical causality scores were not correlated with age, they 
were correlated with the development of a concept of illness causation. 
Burbach and Peterson (1986) reached a number of important conclusions 
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after reviewing 11 studies concerning children's understanding of illness. Some of 
these studies used healthy children, some used ill children, and others used a 
combination of both. There were three major results of their review. First. there is 
a clear relationship between chronological age, cognitive developmental level, and 
understanding of illness. This relationship is best demonstrated by Bibace and 
Walsh (1979). Second, there is no effect of gender on the relationship between 
cognitive developmental level and illness concept. However. age-based research 
reveals that older males are more reluctant to acknowledge illness and pain than 
same-age females or younger children. Third, it is unclear what impact previous 
hospitalization experience has upon children's illness concepts. 
Methodological ~roblems. Research concerning children's concepts of illness 
is relatively new, the first study being published in 1978. Burbach and Peterson 
(1986) highlight five methodological shortcomings of che illness concept literamre 
which future studies must address in order to produce valid results. Research 
concerning children's pain concepts must also address these areas. First, 
researchers must provide detailed descriptions of subjects, assessment tools, and 
procedures. Second, the raters of children's illness concepts must not be aware of 
children's cognitive developmental level in order to prevent observer bias and 
expectancy effects. Third, confounding variables such as intelligence, 
socioeconomic status, amount of illness in family, type of illness child may have, 
and severity of illness must be controlled for. Founh, assessment of reliability of 
instruments used to assess concepts must be carried out and reported. Fifth, 
content, convergent, and discriminant validity of measures of children's concepts of 
illness need to be assessed. 
Children's Concept of Pain 
In order for a child to respond to pain in an adaptive manner, an 
understanding of what pain is and what causes it is required. There is little, if any, 
research from the disciplines of spon medicine or spon psychology which addresses 
athletes' understanding of pain and injury. The psychological literature contains 
numerous studies concerning this issue, but the subjects have been drawn from 
general samples and are not specifically athletes. Craig, Grunau and Branson (1988) 
provide a brief review of research concerning children's understanding of pain and 
conclude that cognitive changes have great impact on children's conceptualization of 
pain. Specifically, increases in cognitive development allow for a more 
sophisticated understanding of pain. 
Support for the application of a Piagetian model to children's understanding 
of pain comes from the work of Anne Gaffhey and Elizabeth Dunne (Gaffney, 1988, 
1993; Gaffney & D u M ~ ,  1986, 1987). The results of their research were guided by 
and interpreted within a Piagetian framework. When asked to complete the sentence 
"Pain is .. . ,"  children aged 5 to 7 years most often responded with answers 
indicating that pain was a "thing " (pre-operational concept), 8- to 10-year-olds 
described pain as "feeling or sensation", and 11- to 14-year-olds incorporated 
physiological andlor psychological definitions (formal-operational concepts) such as 
worry, anxiety, a warning something is wrong, or the nerves' response to injury 
(Gaffney and Dunne, 1986). 
When the same children in the above study were asked to complete the 
sentence "A person gets a pain because.. . ," the majority of the responses involved 
themes of self-causation or transgression. This indicates that many children believed 
that pain is ofien a result of something they have done wrong, such as being careless 
or disobeying rules. Although older subjects gave more objective and abstract 
answers, only 10 of the 680 subjects provided physiological causes for pain (Gaffney 
& h ~ e ,  1987). See Table 2.2 for a summary of the children's responses to the 
question regarding causes of pain. 
Table 2.2. Percentage of children in each age group using particular themes to 
answer the question "A person gets a pain because.. . " (Gaffney and Dunne. 1987). 












Transgression, health risk 
Note: some subjects contributed to more than one category. 
The results of the above research indicate that children, especially those in 
the 5- to 10-year age range, do not have a clear understanding of what pain is and 
what causes it. Of course, these children were not asked about a specific type of 
pain, for example, in the leg or head, and, therefore, presumably responded based 
on their personal experience with pain. Still, the lack of a physiological 
understanding of pain may lead children to overlook potentially serious injuries and 
explain them away as results of an accident or mistake (Gaffney & Dunne. 1987) 
without understanding the implications for their own future health and sport activity 
(Thornton, 1990). 
There are limitations to the work of Gaffney and Dunne (1986, 1987) cited 
above. One limitation is that a measure of the children's level of cognitive 
development or their mental age was not included. The children were assumed to be 
in a particular stage based on their chronological ages. However. because the 
responses of the children were coded based on their degree of cognitive maturity, 
and concepts of pain may not necessarily develop at the same time as other concepts 
(Bibace & Walsh, 1979; Piaget, 1967), this is not thought to be a serious flaw. 
However, a comparison of pain concepts to other developmental concepts and 
mental age would provide predictive and convergent validity. 
A second limitation of the research by Gaffhey and Dume is that boys aged 
8 years and over, and girls aged 7 years and over, were asked to respond in writing, 
which may lead to incomplete responses (Ross & Ross, 1988). Gaffney (personal 
communication. Sept. 1993). however. believes that this method may have led to 
fewer "don't knows" and provided privacy in which children could respond with 
things that they may not have discussed in front of another person. This issue will 
be discussed in more detail below. 
A third limitation concerns the nature of the questions themselves and what 
may be socially learned responses for answering them. For example, it may not be 
reasonable to expect anyone, including adults, to respond to the question "A person 
gets pain because.. . " with an answer based on physiology. When people are asked 
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what caused their pain or how they injured themselves, the tendency is to describe 
the event that took place which caused the damage to the body, not the physiological 
phenomenon itself. This occurs because the person asking the question is usually 
seeking the fonner type of information rather than the latter. Gaffney and D u ~ e  
did not appear to prompt the children to provide physiological responses. which the 
children may well have been capable of providing. 
Other researchers have found no evidence for clear developmental trends in 
the understanding of pain. Ross and Ross (1984a) found that their entire sample of 
5- to 12-year-old children had a very limited knowledge base concerning definitions 
and causes of pain. For example, 80.9% of the de f~ t ions  of pain were 
unidirnensional , with general discomfort or a specific pain event being emphasized. 
Only 1.8% of the definitions included the process of pain or its function of 
signalling tissue damage. Of additional interest was the finding that 5.3 % of their 
sample cited secondary gain as a beneficial aspect of pain. For example, the 
presence of pain could result in not having to give a book report. Finally, Ross and 
Ross (1984a) found that almost 70% of their sample of children were able to provide 
excellent descriptors of pain. Some of the pain descriptors included stabbing, 
burning, squeezing, dull, and pressing. However, Ross and Ross (1984a) did not 
report whether there were any age differences for the type or amount of pain 
descriptors elicited by the children. 
The methods used by Ross and Ross (1984a) were quite different from those 
used by Gaffney and Dunne (1986, 1987) in that the former consisted solely of a 
clinical interview. The impact of this methodology upon results will be discussed 
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below. Unfomnately, Ross and Ross (1984a) did not describe the responses of the 
children or the procedures they used to categorize the responses. code the responses. 
or analyze the data. They merely report an absence of developmental trends based 
on parametric and non-parametric statistics. Ross and Ross (1984a) also did not 
include measures of developmental concepts other than understanding of pain and 
did not assess mental age in their study. 
Harbeck and Peterson (1992) differentiated between types of pain in their 
research. One hundred subjects aged three to 23 were asked questions regarding the 
value of pain and why pain from an injection, a skinned knee, and a headache hum. 
The procedures used by Harbeck and Peterson were also different from those of 
Gaffney and Dunne (1986, 1987) and Ross and Ross (1984a). In addition to 
assessing children's understanding of pain. Harbeck and Peterson (1992) assessed 
the children's prior pain experience and their cognitive developmental level. Prior 
pain experience was assessed by first asking the child to spontaneously list pains 
they had previously experienced followed by prompting with a list of frequently 
occurring pains. Cognitive developmental level was assessed using physical 
conservation-identity tasks used in a previous study assessing children's concepts of 
reproduction. Children's understanding of pain was assessed by presenting each 
child with a set of three vignettes which described either a skinned knee, an 
injection, or a headache. Children were then asked three questions: 
(1) "How would you describe this pain to your best friend: What 
does your (type of pain) feel like?" (2) "Think about the story.. .why 
does your (body part) hurt?" (3) "There are a lot of bad things about 
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pain. what is good about this pain? " (p. 140). 
Gaffney and Dunne (1986. 1987). Harbeck and Peterson (1992) then As did 
coded the children's responses into seven levels of a continuum of increasing 
complexity and preciseness rather than imposing pre-determined categories upon the 
responses. The categories for each scale and some verbatim examples from the 
children were then sent to children's pain experts who ordered the categories to 
form the scales used in the analyses. The descriptions of pain given by the children 
in response to the f ~ s t  question were categorized in the following manner: (a) 
Unresponsive to the question - medical or psychological treatment (e. g . . "should put 
ice on it", "ignore it ") ; (b) Unresponsive to the question - cause of injurylpain (e . g., 
"shouldn't ride so fast"); (c) Unresponsive to the question - reaction (e-g., "I'd cry". 
"muscles get tight "); (d) General label with no additional specific information (e.g . . 
"bothers me". "hurts " , "weird ") ; (e) Intensity, duration, or location (e. g., "comes 
and goes 'I, "feels like I could scream"); (f) A metaphor (e. g . , "like elephants 
dancing in my head"); (g) Specific label (e.g., "bumping", "stinging", "bursting"). 
Responses to the question regarding causes of pain were categorized as follows: (a) 
Supplies nonsense response or "don't know"; @) Describes causes of the accident or 
the headache rather than causes of the pain; (c) Circular response where the vignette 
is restated with no additional information; (d) Answers an easier question, usually 
gives a description of the pain; (e) Describes factors contributing to the pain that can 
be seen or felt, (e.g., "skin came off', "it had dirt in it"); (f) Abstract psychological 
causes (e.g., "because I think it hurts", "because I didn't expect it", "fear"); (g) 
Includes internal structures of the body and uses physiologicallneurological 
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descriptions (e . g . , "because you scraped off skin and exposed nerves " . " increased 
pressure on the blood vessels"). 
Results revealed that frequency of previous pain experience was significantly 
correlated with the ability to define pain & = .09). to understand why pain h u m  &- 
= .17), and to understand the value of pain @ = .lo). However, the authors note 
that the amount of variance explained by these relationships was very small, and, 
therefore. had little clinical significance. It is likely that older children have had 
more experience with pain than younger children, so age may account for the 
significant correlation between previous pain experience and the understanding of 
pain concepts. Cognitive developmental level and age were highly correlated (I = 
.72), and the relationship between age and the pain concepts. and the relationship 
between cognitive development and the pain concepts. did not differ from each 
other. Based on these results. Harbeck and Peterson (1992) performed further 
analyses using age as the independent variable, although results using cognitive 
developmental level as the independent variable would be similar. 
Although there were differences between the age groups, the differences were 
not always linear and were not always between the same age groups. Very young 
children could not articulate responses to the questions asked of them while older 
subjects provided responses emphasizing physiological and psychological factors. 
The majority of the subjects were unsuccessful at providing reasons why pain could 
be beneficial. Although they were able to perceive the preventative value of an 
injection, they had difficulty understanding the value in a headache or a skinned 
knee. In response to the question regarding the value of pain from a skinned knee, 
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the most frequent response was "don't know." The second most frequent response 
reflected the concept of secondary gain. For example, subjects were aware that pain 
could be used to receive attention and sympathy from others and to avoid unpleasant 
tasks. Overall, 45% of the sixth grade children and 25% of the college students in 
the study did not identify a value for pain. These results indicate that, when 
presented with descriptions of physiological pain, children are unlikely to perceive 
the pain as a signal that they should seek help or stop whatever may be causing the 
pain. Of course, these results tell us nothing about what children actually do when 
they experience various types of pain. 
In addition to the studies discussed above, there are studies which have not 
been guided by a Piagetian framework. Nonetheless, they have produced results 
similar to those using Piagetian theory. In studying 10- and 1 1-year-olds, Schultz 
(1 971) found that only 1 1-year-old children viewed pain from a psychological 
viewpoint while most 10-year-olds described pain in physical terms. Savedra, 
Gibbons, Tesler, Ward and Wegner (1982) reported that 48 % of the 9- to 12-year- 
old children in their sample responded "nothing" when asked what is good about 
pain and 16% said "don't know." Although Savedra et al. stated that there were no 
age differences between children who could or could not think of a benefit of pain, 
or among the descriptions of pain given by the children, they provide no statistics to 
support this assertion and the impact of cognitive development was not considered. 
There is also evidence to suggest that age influences children's responses to 
questions regarding health, such that older children display more abstract thinking in 
their discussion of health (Natapoff, 1978). Finally, researchers have found 
developmental trends in the strategies children use to cope with pain. Younger 
children tend to have few coping strategies, relying on direct action techniques such 
as calling a parent. Older children employ cognitive coping techniques, such as 
distraction, in addition to direct action techniques (Branson & Craig, 1988; Siege1 & 
Smith, 1989). As children mature, they tend to catastrophize less when faced with 
stressful and painful events, replacing this strategy with cognitive coping skills 
(Brown, O'Keeffe, Sanders & Baker, 1986). 
Methodological ~roblems . Although the above data suggest that children's 
understanding of pain depends upon their level of cognitive skill, only Harbeck and 
Peterson (1992) assessed the children's level of general cognitive development. 
Children in various age categories were sometimes assumed to be in particular 
stages of Piagetian development on the basis of possessing average intellectual skills. 
It is important for researchers to clearly distinguish between chronological age, 
mental age, and cognitive development in their studies, as these terms have very 
different meanings and implications. Studies which report correlations among the 
three descriptors and the concept being assessed would provide the most information 
concerning concept formation. 
Some researchers did not clearly report on the methods used to obtain data or 
to code, categorize, and analyze the data. In order for consistent methods to be 
adopted in this field of research, it is important to determine, through replication, 
which methods are most reliable and valid. This can only be accomplished if 
researchers publish these details. 
Most studies either did not report on the gender of the experimenters who 
interviewed the children, or did not balance interviewer gender. It is important to 
use both male and female experimenters with male and female subjects in order to 
determine or control for any effects of interviewer gender on the children's 
responses, 
Some studies had the same interviewer who assessed cognitive developmental 
level subsequently assess pain concepts. This process introduces the possibility of 
observer bias in that the researcher who knows a child to be within a particular stage 
of development then expects the child to respond to questions assessing other 
concepts, such as pain, in a manner consistent with general developmental level. 
Distinguishing Between Pain Signals 
Melzack and Wall (1988) differentiate three types of pain according to a time 
frame: transient, acute, and chronic. Transient pain is of brief duration and has 
little consequence to the person. An example in gymnastics would be an athlete 
bumping his or her knee on a piece of equipment. The pain may initially be intense, 
but dissipates quickly. Acute pain is the result of an injury and reflects the 
combination of tissue damage, pain, and anxiety. Anxiety is the result of perceived 
consequences of the injury and is greater when prolonged suffering is a possibility. 
Thus, acute pain includes a review of past injuries and an assessment of the 
possibility of future recovery. Pain from a sprained ankle is an example of acute 
pain. Chronic pain is that which occurs following the physical healing of an injury. 
Since chronic pain serves no useful function, it is often accompanied by feelings of 
helplessness and hopelessness in those who suffer from it. 
As reviewed earlier, the literature suggests that there are at least three types 
of pain that may be experienced by athletes: a) pain due to exertion 
b) pain that signals impending injury (warning pain); c) pain that is 
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( fraining pain) : 
indicative of 
injury (injury pain). Warning pain is thought to be the most diK~cult o respond to 
appropriately as it requires the ability to determine the quantity of pain that can be 
endured before an injury occurs, and/or to determine what qualities of pain indicate 
impending injury. The ability to distinguish these types of pain is extremely 
important for athletes, as heeding the signals of pain is crucial for continued success 
in sport. Being able to distinguish between these types of pain and respond 
appropriately to them is important for athletes' longevity in sport. It is this ability 
which is being assessed in this study, so a review of human capability in this area 
would be informative. Unfortunately, there does not appear to be much in the way 
of literature concerning this ability. The reports of athletes' skill in this area are 
mostly anecdotal in nature, and all concern adult athletes. 
Cognitive Develo~rnent and Im~lications for Athletic Injury 
Child athletes presumably develop an awareness of their bodies' functioning 
through observation, instruction, cognitive maturation and direct experience. 
Thornton (1990) has observed that this awareness is highly developed in professional 
adult athletes, therefore, it may develop at a more rapid pace in athletes than in the 
general samples studied by Gaffney and Dunne (1986, 1987) and Harbeck and 
Peterson (1992). However, the process of development of an advanced 
understanding of pain and injury prevention has not been studied. 
The evidence presented above suggests that an immature concept of pain and 
injury, combined with social pressure, may cause a child to continue to engage in 
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spon after sustaining a potentially serious injury. Although the idea that a child has 
difficulty differentiating types of pain and responding appropriately to different types 
of pain is intuitively appealing, there exists no empirical evidence to suppon this 
idea. For a number of reasons, it is imponant to know if children can distinguish 
between pain indicative of a potential or actual injury versus pain indicative of 
achieving a training effect. First, children may inaccurately report their pain 
(Gaffney , 1988, 1993), or may over-report it as a way to seek attention or secondary 
gain (Harbeck and Peterson, 1992; Snyder, 1990). Children who over-report their 
pain run the risk of not being taken seriously if they eventually suffer a real injury. 
Children may, therefore, benefit from education concerning the different types of 
pain and what pain may signal and the relationship between injury-related pain and 
the long-term consequences of suffering injuries. 
Second, it is clear from the literature reviewed here that many children are 
engaged in extensive athletic training which may elicit pain before they are well 
equipped to understand the signals that pain sends to them. In a sporting context. 
this normal feature of development has important implications for training 
procedures and for action taken when an athlete presents with pain. For example, 
coaches may need to receive information regarding the dangers of repetitious 
practice techniques for young athletes and need to be aware that children have 
difficulty in accurately describing and understanding their own pain. 
Third, it is also important to know how young athletes respond to various 
types of pain in order to correct practices which may have negative long-term effects 
on athletes' physical health or may prevent optimal development in a particular 
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sport. For example. athletes who quit their spon due to concern over training pain 
may not develop in that spon to their fullest potential, while those who continue to 
play with warning or injury pain may run the risk of serious long-term injuries. 
Fourth, children often do not have the same level of access to qualified 
athletic trainers and other health care professionals as do adults (American Academy 
of Pediatrics, 1983; Lord and Kozar, 1989; Micheli, 1984). The absence of 
qualified health personnel places an extra burden on parents and coaches who often 
must help children make decisions regarding whether or not to play through pain. 
Adults need to be aware that the children they are responsible for may not have the 
cognitive skills required to make such a decision for themselves. Fifth, when they 
do go to health care providers, athletes' self-reports are often used to diagnose 
injuries and young children may not be able to provide an accurate report of their 
pain to the health professional. It is important, therefore, to determine at what age 
athletes are able to accurately describe their pain and differentiate types of pain. 
Finally, it is important to determine what children of various ages understand 
regarding pain and injury in order to develop effective intervention programs for 
injury reduction. Although it is not known at what age, if ever, an athlete develops 
the ability to make sound decisions regarding playing through pain, it is possible to 
improve children's knowledge of pain through specific instruction. Ross and Ross 
(1985) taught 9- to 10-year-old children about the fimction of pain as a warning, its 
value in diagnosis and treatment, and how it can be used maladaptively. Following 
a 20-lesson pain program, children scored significantly better on a post-test assessing 
knowledge of the content of the pain program than they did on a pre-test. Although 
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the children were able to learn the content of the program, it is not known whether 
they applied what they had learned in the classroom to their daily lives. The impact 
and value of such a program is, therefore, unknown. 
There is evidence to suggest that injuries in a sporting context can be reduced 
by addressing a number of factors. Ekstrand, Gillquisr and Liljedahl 
(1983) implemented and evaluated the effectiveness of a program designed to reduce 
soccer injuries in athletes aged 17 to 34 years. The program focused on the 
following areas: (a) appropriate training techniques; (b) optimum equipment; (c) 
prophylactic taping of vulnerable body parts; (d) controlled rehabilitation; (e) 
exclusion of players at risk due to physical conditions; ( f )  education regarding the 
importance of disciplined play and the increased risk of injury during practice; (g) 
attention from doctors and physiotherapists. Over a 6-month period, the athletes 
who participated in the program sustained 75% fewer injuries than the control 
subjects. It is possible that a similar type of program aimed at the needs of younger 
athletes may produce a similar reduction in sport-related injuries. In addition to the 
above components, younger athletes may require education concerning the value of 
pain and the importance of heeding the warning function of pain. 
The next section of the literature review addresses issues in the measurement 
of pain. The first parts deal with the impact of theoretical models of pain and injury 
on the assessment of pain. It is necessary to examine the models of pain in order to 
understand how they influence the questions asked of research participants and the 
interpretation of research results. Following this review, literature concerning the 
assessment of pain in children is presented. This literature reveals that there are a 
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number of important methodological issues to address when assessing children's pain 
experience. Finally, the little research available on measuring athletes' response to 
sport-related pain is presented. 
Models and Measurement of Pain 
Models of Iniurv 
Injury is typically described as something that occurs once and results in 
acute impairment. Waller (1987) has proposed that injury be described as a disease. 
This etiologic description allows injury to be described in the same way as chronic 
disease, that is, as an impairment resulting from prolonged exposure to some 
injurious substance or condition. For example, although the kinetic energy from a 
jackhammer can put a hole through someone's foot in an instant, it can also result in 
deafness or white finger syndrome after many years. In the context of sport, a body 
check in hockey may result in a concussion, but receiving many body checks over 
many years may result in chronic joint problems. 
Waller's analysis of injury allows injury to be viewed as a social problem 
resulting from correctable environmental hazards. Although this approach does not 
mean that the individual has no responsibility in preventing injuries, it does mean 
that environmental responsibility is emphasized. The emphasis is on the 
environment because Waller sees voluntary behavior on the part of individuals as 
interacting with other factors which initiate the injury event or determine its course. 
Models of Pain 
Research in the field of pain has been dictated by various models. 
Abandonment of the specificity and pattern pain models in favour of the gate-control 
theory of pain (Melzack & Wall, 1965) allows researchers to take account of both 
physiological and psychological components of the pain experience. However, the 
gate-control theory is a biologically based theory and does not adequately address 
the psychosocial aspects of pain (P. J. McGrath et ai.. 199 1). Fordyce's (1976) 
operant model of pain emphasizes the importance of the pain patient's behavior and 
reinforcement for that behavior. Significant others in the pain patient's 
environment, according to Fordyce, may reinforce some maladaptive pain behaviors. 
These behaviors can only be eliminated by manipulating the reinforcement 
contingencies. The environmental factors stressed in Fordyce's model are 
exclusively human, in contrast to the emphasis Waller (1987) puts on safety 
equipment and laws in his model of injury. 
The cognitive-behavioral model (Turk & Meichenbaum, 1989) stresses the 
importance of an individual's thoughts in influencing the experience of pain. That 
is, how people perceive their pain influences their experience of it. Turk and 
Meichenbaum's model is especially relevant to this dissertation as the emphasis here 
is on gymnasts* perception of their pain and how that perception differentially 
influences response to pain. Although both the operant and cognitive-behavioral 
models of pain contribute a great deal to understanding the experience of pain and 
treatment of it, neither of them account for the broader environmental and social 
factors which impinge upon the pain experience (P. J. McGrath et al., 199 1). 
In order to account for both environmental and social factors, P. J. McGrath 
et al. (1991) have proposed that pain be described within the World Health 
Organization (WHO) International Classification of Impairments, Disabilities and 
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Handicaps (World Health Organization, 1980). According to this classification 
system, disease occurs in four planes of experience. On the first plane, disease 
occurs as an abnormality. When someone becomes aware of the abnormality, the 
second plane is realized. This second plane is referred to as an impairment. The 
third plane occurs when the person is disabled from doing normal. everyday 
activities. The fourth plane of experience is handicap, which occurs when the 
impairment or disability results in social disadvantage for the individual. In the 
context of professional tennis, repetitive strain injury would be the disease, pain 
would be the impairment, and inability to perform an effective tennis stroke would 
be the disability. Inability to compete could be considered a handicap if it results in 
the individual suffering financial difficulties or loss of social role. 
The WHO model of consequences of disease is particularly useful for 
studying sport-related pain because it helps to identify the various factors which 
contribute to pain in sport. As with injury (Waller, 1987), there are many 
environmental influences which contribute to pain and determine its severity. P. J. 
McGrath et al. (1991) have identified environmental factors in the home, hospital 
and school, and human factors in the child, parent and other adults and peers that 
may contribute to the experience of pain in children. For example, environmental 
factors may include aversive sights, smells, and activities associated with the pain 
event. These factors may become cues for pain and may serve to intensify the pain 
experience. Human factors may include anxiety levels and personality factors in 
both the patient and significant others. This analysis of pain fits with the literature 
discussed previously which identified parents, peers, and coaches as having great 
impact upon how young athletes react to their pain and injuries. 
Measuring Children's Experience of Pain 
Erroneous beliefs regarding children's relative insensitivity to pain have been 
responsible for the delay in the development of reliable and valid measurement 
instruments for pediatric pain experience (Craig et al., 1988; Eland & Anderson, 
1977; P. J. McGrath & Unruh, 1987; ROSS Br ROSS, 1984a; Thompson & Varni, 
1986). Although the accuracy of measurement of pain in children has improved a 
great deal during the past 10 years. assessment of pain is not as advanced as 
measurement of pain (P. J.  McGrath et al.. 1991). Assessment refers to the whole 
experience of the pain event, including all elements that impact upon the experience, 
while measurement is concerned only with some specific aspect of pain, such as 
intensity or duration. Due to the subjective nature of pain, it must be assessed using 
indirect measures such as observation or self-report. Self-report may be problematic 
for use with children due to their limited cognitive capacity to understand their pain 
experience and linguistic ability to describe it. However, children have been shown 
to be able to give accurate and reliable reports of their pain experience using self- 
report measures such as pain adjective descriptors, visual analogue scales, category 
or graphic rating scales, numerical rating scales, pain drawings, and direct 
questioning (Abu-Saad, 198 1 ; Jerrett, 1985; Lavigne, Schulein & Hahn, 1986; 
LeBaron & Zeltzer, 1984; P. A. McGrath, 1990; P. J. McGrath et al., 1991; P. J. 
McGrath & U w h ,  1987; Ross & Ross, 1988b; Varni, Thompson & Hanson, 1987; 
Wikie, Holzemer, Tesler, Ward, Paul & Savedra, 1990). The methods relevant to 
this dissertation are visual analogue scales and direct questioning. 
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Visual analogue scales (VAS) consist of a vertical or horizontal line anchored 
at one end with a descriptive word or facial expression indicating no pain and at the 
other end with a picture or word to indicate worst pain possible. The VAS contains 
no words other than those at the endpoints, so it is particularly useful for very 
young children who may not fully understand the meaning of words such as 
"moderate" or understand the number concepts used on numerical rating scales 
(Ross & Ross, l988a). When clear, simple instructions and practice sessions are 
used, the VAS has been shown to be a valid and reliable tool to measure the 
experience of pain in children aged 5 years and over (Abu-Saad & Holzemer, 1982; 
P. A. McGrath, de Veber & Heam, 1985; Varni, Thompson & Hanson, 1987). 
Direct questioning methods allow not only for a measurement of immediate 
reactions to pain, but also reveal information regarding coping methods used by the 
individuals and beliefs and opinions regarding their pain experience (P. J .  McGrath 
et al., l99l). That is, direct questioning provides an assessment of the entire pain 
experience. rather than a measurement of some dimension of pain. Direct 
questioning does have its shortcomings as a method of assessing pain in children. 
Some of these shortcomings are a result of children's limited experience with pain, 
their limited cognitive understanding of what researchers are asking them, and their 
limited verbal ability to express themselves (P. J. McGrath & U m h ,  1987). 
Although these abilities constantly improve as children grow older and acquire more 
advanced cognitive skills, they cannot be ignored when assessing pain experience. 
Another problem inherent with self-report measures of pain concerns the demand 
characteristics of the sirnation in which research questions are asked (P. J. McGrath 
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& Unruh. 1987; Ross & Ross. l988a). For example. children may deny they have 
pain if they think that admitting their pain will result in receiving a needle (Eland & 
Anderson, 1977). 
The shortcomings mentioned above can be addressed by attending to some 
important aspects of interviewing (Ross & Ross, 1984b). These aspects will be 
considered further in the methods section. Briefly, they are: (a) the type of 
information sought (factual versus beliefs, opinions, ideas, reasons, or descriptions) ; 
(b) participant comprehension of questions; (c) number of questions asked; (d) 
psychological climate; (e) subject set. 
Purpose and Rationale 
Given the results of research reviewed above, responsible adults would have 
some reservation about children participating in activities where the potential 
exposure to pain and injuries exists. The above research indicates that young 
children do not appreciate the value of pain as a signal to stop activity and attend to 
the pain, are unable to provide good pain descriptors to health care professionals, 
and, according to Gaffney and Dunne (1987) often tend to believe that pain is due to 
their own misbehavior. However, these results may not be valid for all types of 
children, especially for children participating in sport where the potential for pain 
and injury exists on a daily basis. Athletic children may have a greater 
understanding of pain and injury. 
The present study was designed to elucidate the development of a number of 
concepts relevant to young gymnasts' understanding of sport-related pain. This 
study was expected to shed light on what athletes of different ages and 
developmental levels understand about the functions of pain, whether they respond 
differentially to different types of pain. and what things motivate them in their 
decisions regarding what to do about pain. Of interest was participants' ability to 
differentiate types of sport-related pain and the reasoning they use in responding to 
those types. 
Three types of pain were discussed in the literature review: training pain, 
injury pain, and a type of pain in between these two which is being referred to as 
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"warning pain." Being able to distinguish these types of pain is extremely important 
for athletes, as they must know whether or not it is safe to continue their sport 
despite having pain. In addition to the three types of pain discussed above, it was 
expected that the gymnasts in this study may identify other types of sport-related 
pain, such as muscle soreness the day following a work-out. 
In addition to determining the types of pain the gymnasts were experienced 
with, questions were posed to the participants designed to elicit other beliefs they 
have regarding pain. For example, they were asked what they believe the cause of 
pain to be, and prompted to identify physiological and psychological causes. They 
were also asked to provide descriptors for their pain, to define an injury, and to 
generate reasons why pain is a good thing. Answers to these questions provide 
information regarding developmental differences in gymnasts' beliefs about, and uses 
of, sport-related pain. Although there was no comparison group in this study. it 
proved informative to compare the results of the above questions to similar questions 
posed by researchers studying general (i.e., not specifically athletic) populations of 
children. 
The present study was also designed to determine whether understanding of 
the various pain concepts could be predicted by information readily available to 
coaches andfor parents. For instance, it was thought that factors such as training 
hours per week and experience with pain and injury may significantly influence 
performance on the research questions. Knowing what factors may lead to an 
enhanced understanding of pain and its consequences may assist adults who are 
trying to help young athletes make decisions about participating in sport despite 
pain. 
This research project was. in part, given irnperus by the potential impact the 
results may have on sport policy. For example, if it were determined that young 
athletes are unable to differentiate types of pain and tend to respond inappropriately 
to pain, it may be important to implement standards requiring young athletes 
reporting pain of any type to have access to consultation from a health professional. 
The results were also expected to have implications for coaches and parents who 
often must make decisions as to whether a child should continue to participate in 
sport while experiencing pain. Adults need to be aware that children may have 
difficulty accurately describing the experience of pain, and, as a result, may not be 
able to inform their coach or parent of a potentially serious injury. Such 
information could be incorporated in coaching clinics. so that coaches may respond 
to children's pain in the safest manner. 
The proposed research was also expected to contribute to complerion of the 
Haddon matrix, as recommended in the repon on Injuries in Saskarchouan, in the 
cells concerning human factors at the pre-event, or primary prevention, phase. 
Completion of these cells may indicate target areas for programs focusing on injury 
prevention. At a social policy level, the results of this and similar studies may lead 
to reforms in sport that would serve to decrease health care costs due to the 
treatment of sport-related injuries. One example would be programs designed to 
teach young athletes the various functions of pain and how to respond appropriately 
to pain. Thus, it was hoped that this research project may help to meet one goal of 
the World Health Organization, which is to reduce the severity and extent of injuries 
due to sport. 
Finally, if children are to be taught safety procedures and pain management 
for the purpose of injury prevention, their cognitive capabilities in this domain must 
be determined before initiating instruction. If what athletes understand about pain 
and injury prevention can be established. it may then be possible to implement 
effective prophylactic programs. To the extent that children are unable to 
understand what they are being taught, they will not benefit from instruction. It was 
expected that this study would provide useful information regarding young gymnasts' 
knowledge of pain and injury for those undertaking the task of teaching such athletes 
injury prevention. 
Hwotheses 
Hypothesis 1) Relationship bemeen chronological age, menral age and 
cognitive developmental level. It was hypothesized that cognitive developmental 
level, mental age, and chronological age would (a) be positively correlated with each 
other, and (b) would not differentially predict performance on any of the interview 
questions regarding pain concepts. For the remaining hypotheses described below, 
the term "age" is used to connote the three variables of chronological age, mental 
age, and cognitive developmental level. 
Hypothesis 2) Sex d~fferences. Research with children has revealed no sex 
differences on the variable of response to pain (cf. Bournaki, 1997). In general, the 
results of pain research concerning sex differences has been conflicted (cf. 
Lautenbacher & Rollman, 1993). Sex differences were not expected to occur in this 
study and were examined post hoc on a number of variables in order to justify 
collapsing participants across sex. 
Hypothesis 3) Number of d w e n t  rypes of pain idenifled. Age was expected 
to predict ability to identify different types of pain. 
Hypothesis 4) The distinction between exenion and pain. It was expected 
that the older participants would be less likely to describe sensations due to exertion 
as "pain." 
Hypothesis 5) Rationales per response to pain. Older gymnasts were 
expected to consider more factors than were younger gymnasts in explaining their 
particular responses to pain. 
Hypothesis 6) Use of pain descriptors. Age was expected to predict level of 
sophistication used in describing how pain felt. 
Hypothesis 7) Injury definition. Age was expected to predict more 
comprehensive d e f ~ t i o n s  of an injury. 
Hypothesis 8) Understanding of pain causalizy. Age was expected to predict 
a more cognitively mature understanding of pain causality. 
Hypothesis 9) Understanding the value of pain. Age was expected to predict 
ability to identify more valuable aspects of pain. 
Hypothesis 10) Secondary gain. Participants were expected to report using 
pain for secondary gain both in the context of gymnastics and at home or school. 
Further, they were expected to report using pain to account for poor gymnastics 
performance. 
Hypothesis 11) Prediction of undersranding of pain causality. It was 
predicted that the variables of number of training hours per week, injury experience, 
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and number of different pain types identified would predict pain causality scores 
when these variable were entered in a multiple regression analysis. 
Hypothesis 12) Cognirive rechniques. Age was expected to predict more 
frequent use of cognitive coping strategies in response to pain. 
Hypothesis 13) Degree of danger posed by gymnasrics. There have been 
instances where the media has portrayed gymnastics as a dangerous spon due to the 
amount of pain and number of injuries suffered by young children. Participants 
were expected to report gymnastics as the event which caused the most pain they 
had ever experienced. 
Method 
Partici~ants 
Gymnasts were recruited from four gymnastics clubs: three clubs in 
Saskatoon SK and one in London ON. All available gymnasts were recruited in 
Saskatoon and additional participants were recruited in London in an attempt to have 
equal numbers of participants at each age. There were only four gymnasts recruited 
from London, so use of gymnasts from a different geographical location was not 
thought to significantly effect results. 
Gymnastics was chosen for a number of reasons. First, the spon attracts 
athietes from a wide age range. Second, both males and females compete in 
gymnastics. Third, this sport requires a relatively high number of training hours per 
week, which means that athletes were more likely to have exposure to a variety of 
types of pain, for example, due to overuse of body parts, acute injuries, chronic 
injuries, and exertion. Fourth, gymnastics has a relatively high rate of injury 
(Ellison & Mackenrie, 1993), which meant that injury-related pain was unlikely to 
be a foreign topic for the participants. 
Use of a second or multiple sports was considered. However, pilot studies 
(discussed below) revealed that gymnasts had much greater experience with pain and 
injury than other athletes. It appeared that results would be more robust using 
gymnasts as there would be more variability across the age span in terms of injuries. 
Since experience with injuries was expected to contribute to athletes' understanding 
of pain, a decision was made to use a population which had more experience with 
injuries and pain. Using combinations of different sports had the potential to 
produce invalid results as there may have been no difference in injury experience 
across the age span. 
Elite athletes have been shown to tolerate more pain than more recreational 
athletes (Scort & Gijsbers, 1981), and this difference may be due to the fact that 
competitive athletes are more motivated to endure pain. It was important, therefore, 
that all athletes in the present study be competitive rather than recreational. This 
requirement helped ensure that athletes were more likely to have had experience 
practicing and competing with pain than athletes practicing their sport recreationally. 
In addition to being competitive, athletes had to be practicing a standard number of 
hours per week. To select athletes not training a standard amount of time would 
have resulted in an invalid sample. For example, a 12-year-old training 24 hours 
per week is involved in gymnastics for reasons different from those of a same-aged 
child training only 4 hours per week. Experience with pain and desire to train with 
pain would probably be vastly different for these two children. Coaches were asked 
to give consent forms only to children who were training competitively, that is, not 
to include children who were recreational as opposed to competitive athletes. (Table 
5.2 in the Results section shows number of training hours by sex by age). 
Gymnasts between the ages of 6 and 13 years were recruited. A total of 68 
athletes participated, as shown in Table 4.1. Since there were more females than 
males in the youngest age groups, the possibility for a confound of gender across 
ages existed. However, the results of analyses aimed at determining sex differences 
across various measures suggest that such a confound did not exist. 
Table 4.1. Participants by age and sex. 
6 7 8 9 10 11 12 13 Total 
Male 0 0 5 1 5  5 5 4 2 5  
Female 5 5 6 6 5 5 5 6 43 
Total 5 5 11 7 10 10 10 10 68 
Measures 
Mental age. Two subtests from the Stanford-Binet Intelligence Scale - Fourth 
Edition (SB-IV: Thorndike, Hagan & Sattler, 1986) were used to assess participants' 
level of performance on standardized measures of IQ. The Vocabulary and Pattern 
Analysis subtests were used to assess performance in the Verbal Reasoning and 
Abstract/Visual Reasoning content areas. These two subtests have high test-retest 
reliabilities, 1 = .87 and .92, respectively, and have been used together as a short 
form IQ test (Sattler. 1988). Each test also correlates well with the composite IQ 
score, = .81 and .74, respectively. Since the use of age-normed scores (such as 
SB-IV standard age scores) would result in the loss of a developmental perspective, 
raw scores were used in order to differentiate participant performance by age. For 
example, a 6-year-old and a 10-year-old each of average intelligence may have very 
different raw scores, but the act of transforming them into standard scores would 
obscure this difference. Therefore, raw scores were standardized (z-scores) by 
subtracting the mean of the full sample (i-e., across all ages) from the raw score and 
dividing by the standard deviation of the full sample. The two resulting scores 
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were summed and then the sums were transformed into z-scores to produce a single 
score for each child; this variable was referred to as the SB (Stanford-Binet) score 
having a mean of 0 and a standard deviation of 1 .00. 
Cognitive deveio~mental level. The Concept Assessment Kir (KIT: 
Goldschmid & Bentler, 1968) was used to determine the Piagetian cognitive 
developmental level of participants aged 6 years to 7 years, 6 months. The KIT is a 
standardized test assessing the concept of conservation using two-dimensional space. 
number. substance, continuous quantity. weight, and discontinuous quantity. KIT 
scores are reported to be highly reliable Q = .94) and the items have high internal 
consistency & = -96). Scores on the KIT have been shown to correlate with 
academic achievement & = .45), IQ @ = .3  1). and measures of other cognitive 
concepts such as probability (-r = .23) and perspective & = .25), demonstrating the 
validity of the device. Since the items on the KIT are quite redundant and have high 
internal consistency, only half of the KIT items were used in this study. The items 
used were: B - Conservation of Number; C - Conservation of Substance; and D - 
Conservation of Continuous Quantity. 
The cognitive developmental level of participants older than 7 years. 6 
months was assessed with three tasks based on those originally used by Inhelder and 
Piaget (1958). Two derivatives of Piaget's original tasks have been used by more 
contemporary researchers (Linton, 1994; Martorano, 1977) to assess formal 
operational thought. The fust task used by these researchers consisted of asking 
participants to fmd d l  possible pairs that can be constructed with five different 
colored cubes. The second task consisted of giving participants four different 
colored cubes and asking them to make all possible combinations of the cubes. 
Performance on these types of tasks has been found to correlate positively with 
grade in school (Martorano, 1977) and with scores on a mini mental state exam. 
which is another measure of cognitive functioning, in patients with varying degrees 
of dementia (Linton, 1994). Preliminary data have demonstrated performance on 
the second task to remain consistent over a three-year period for adult patients who 
have not experienced a decline in abilities due to dementia (Linton, 1994). 
In scoring the tasks, Linton (1994) viewed the passing of one of the tasks as 
an indication of formal operational thought. Martorano (1977) classified participants 
as either early or late formal operations based on the behavior characteristic of the 
participant during the task. The early formal operational stage was characterized by 
systematic attempts to find a solution without a real plan, whereas late formal 
operations was characterized by setting aside one variable in order to examine 
others. The ability to isolate variables in the late formal operational stage allows the 
participant to find new variables (Inhelder & Piaget, 1958). 
For the present study. it was important to differentiate participant 
performance on the Piagetian tasks as finely as possible in order to use cognitive 
developmental level as an independent variable. It was decided, therefore, to look 
at the number of omissions and repetitions produced by each participant on each 
task. Such a score gave a very clear indication of the use of a systematic method of 
isolating variables. That is, the more a participant was able to systematically isolate 
variables, the fewer omissions or repetitions were made. During pilot testing, it was 
discovered that even 8-year-olds had no trouble with the "pairs" task, so the tasks 
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were modified to create a more difficult test of the ability to isolate variables. 
There were three separate tasks: a) making all possible pairs out of 4 blocks; b) 
making all possible triads out of 4 blocks: c) making all possible triads out of 5 
blocks. Each participant aged 7 to 13 received scores indicating the number of 
omissions and number of repetitions on the Blocks tasks. 
Understanding of s~ort-related oak. Over two phases, an interview to assess 
a number of different sport-related pain concepts was developed. See Appendix A 
for a summary of pilot participants. In Phase 1, a sample of athletic children from 
various sports was recruited to design an interview to assess participants' (a) ability 
to distinguish types of sport-related pain, (b) responses to types of sport-related pain, 
(c) reasons for their responses, (d) understanding of what would happen to their 
bodies if they continued gymnastics with different types of pain, (e) ability to 
describe pain they had felt, (f) ability to define an injury, (g) understanding of pain 
causality, (h) understanding of the value of pain, and (i) use of pain for secondary 
gain. Based on the responses to the initial interview, items most useful for the age 
span under consideration were retained and these items formed the Response to 
Athletic Pain Interview (RAPI - Appendix B). 
As described in the literature review, there are some problems with using 
interviews in research with children. In an attempt to avoid such shortcomings in 
the development of the RAPI the recommendations of Ross and Ross (1984b) were 
followed. Ross and Ross (1984b) discuss five important aspects of conducting 
interviews with children. First, the type of question asked may determine the type 
of response given. There are two types of responses to questions that researchers 
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generally seek: (a) factual information. and (b) beliefs. opinions. ideas, reasons, and 
descriptions. When factual information is sought, the supplied answer format of 
questioning is useful. For example, information to a question such as "Have you 
ever had pain?" is designed to elicit simple yes or  no responses. However, in order 
to determine beliefs regarding the different functions of pain or the cause of pain, a 
generate format allows for more accurate and detailed responses. Rather than asking 
"Did falling cause your pain?, " the appropriate question would be "What caused 
your pain?" The former format may bias a participant's response while the latter 
format allows the respondent to answer in any number of ways without being 
constrained to a yes or no response. 
The generate format has also been demonstrated to elicit more accurate 
response content compared to the supplied format in terms of words children use to 
describe their pain. When pain descriptors are supplied to the children, they often 
choose words for reasons beyond the tern being a good descriptor of their pain 
(Ross & Ross, 1984b). For example, children may think that choosing certain 
words will help them to avoid gening a shot of pain medication. Although the 
generate format is more timesonsuming to administer and score, it yields more 
valid response content (Ross & Ross, 1984b; Wilkie et al., 1990). RAP1 items were 
in the generate format. 
A second important aspect of interviewing is question comprehension. When 
using any format of questioning, the researcher must be aware that young children 
have a tendency to answer questions even if they do not really understand what is 
being asked of them. For example, 15 out of 16 children aged 5 and 7 years 
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supplied answers and reasoning to bizarre questions such as: "Is red heavier than 
yellow?" and "Is milk bigger than water?" (Hughes & Grieve, 1980). If question 
comprehension is not ensured the data may reflect something other than children's 
me understanding of the concepts being assessed. During piloting questions 
children did not understand were constantly modified to ensure comprehension. 
The third way to ensure valid and reliable results from interviewing children 
is to pay attention to the number of questions asked within a given time frame. 
When a comprehensive cluster of questions is used for one specific topic, children 
may be overwhelmed with the number of questions and may not be able to relax 
enough to provide all of the information they may have. Alternatively, the use of 
temporally spaced questions, presented within the context of a conversation, allows 
children to recall information that did not occur to them during the initial 
questioning of the topic. During adminstration of the RAP1 the interviewer made 
every effort to engage the child in conversation and switched topics if a participant 
appeared confused or bored. 
A fourth component of successful interviewing pertains to the psychological 
climate. Researchers should make every effort to ensure that children understand 
participation is voluntary and feel relaxed throughout the interview. The whole 
interview should resemble a conversation and should be unhurried. Children should 
never be expected to write their answers as their verbal ability exceeds their written 
ability (Ross & Ross, 1984b). Adminstration of the RAP1 was audiotaped and no 
notes were taken during the interview. 
A fifth important component of the interview concerns the subject set. It is 
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important for children to feel that what they have to say is important and that they 
feel confdent they are meeting the requirements of the interview. It is important to 
instill this set at the beginning of the interview and this can usually be accomplished 
by using a "warm-up question cluster" which the child finds interesting (Ross & 
Ross. 1984b). Such a cluster includes questions that the child can answer easily, 
such as. "How old were you when you started gymnastics?". "How often do you 
train?", "How do you get to the gym?". It is important to maintain this subject set 
by not allowing children to become discouraged by difficult items. This can be 
accomplished by prefacing difficult items with easier ones. For example, before 
asking gymnasts to justify their responses to pain they were first asked to justify 
why they liked gymnastics. The interviewer then used probes in order to get the 
most complete answer possible from the child. The use of probes on the easier 
questions increases the probability that the child will give more complete answers on 
the key research questions (Ross & Ross, 1984b). 
In Phase 2 of the study, the RAPI was administered to another small sample 
of athletes. This second phase had four purposes: (a) to develop standardized 
prompts for the RAPI questions. (b) to develop a scheme for coding participants' 
responses to the RAP1 questions, (c) to train a research assistant to reliably score the 
responses to the RAPI from audiotape recordings. and (d) to provide the primary 
researcher with practice using all of the various measures. 
During piloting it became evident that some participants could not recall any 
pain incidents unless prompted and others thought of pain incidents after the initial 
interview was over and the tape recorder turned off. Piloting also revealed that 
many children did not always think to include certain responses in their answer to 
what they did about pain. Thus, a number of standard prompts were used once 
participants stated they could think of no other instances of pain. and other prompts 
were used to elicit common responses to pain. All prompts are included in 
Appendix C. 
Since the primary research administered the RAPI to all participants in the 
f u l  sampie, there was some concern over researcher bias influencing the results of 
this study. However. Ginsburg (1997) convincingly argues that the interviewer must 
know the goals of the interview questions in order to effectively prompt children to 
provide complete answers. For example, in asking children why clouds move, an 
interviewer should not take "because they want to" as a fml response from a child. 
Prompts must be administered in order to test the extent of the child's knowledge. 
For example. asking "what's another reason clouds move?" may elicit "because the 
wind blows them away." Standardized probes such as "tell me more," "what do you 
mean?" and "what happens next?" were used throughout administration of the RAP1 
to encourage children to give as much information as possible without biasing their 
responses. 
Each question on the RAP1 yielded different and independent responses 
which were coded independently. Below, each RAPI question and the method used 
to develop a scoring taxonomy is described. 
Question 1 asked participants (a) to describe a type of sport-related pain and 
@) what they did in response to that pain. Following this question they were asked 
a number of other questions about that pain type, and then were asked to describe 
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another type of pain that felt different or where they responded differently to the 
pain. In this manner, participants were asked to describe every different type of 
sport-related pain they had experienced. They received a score reflecting the 
number of different types of sport-related pain they were able to identify. This 
score was created by simply counting the number of different types of sport-related 
pain the athlete described. The taxonomy for coding pain types was derived by the 
method of analytic induction (Baxter, 1991). Analytic induction is a procedure 
whereby the researcher logically generates categories that describe the data. Once 
categories are developed, the researcher tests the hypothesized categories by 
gathering more data and ensuring that the coding categories are sufficient to contain 
the data. Originally, three rypes of pain were considered: (a) pain due to exertion; 
(b) pain due to injury; and (c) pain warning of possible injury. During piloting, it 
was evident that athletes experienced other pain types and responded differently to 
each type. The primary researcher modified the taxonomy by adding coding 
categories such that all responses could be coded (Baxter, 1991). The taxonomy of 
pain types can be seen in Appendix C. 
Cateeorv develooment for the RAPI cluestions. Questions lb ,  2, 3, 7 and 8 
(see Appendix B) had not previously been used in research. As such, no coding 
system existed for responses to these questions and the responses were too complex 
to use the method of analytic induction described above. Instead, the responses of 
all the participants from phase 2 to the above RAPI questions were written on cards 
and given to 5 members of a research team (one honours student, one masters 
student, two doctoral students and one professor) along with the questions posed. A 
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taxonomic analysis (Baxter, 1991) was conducted whereby the pool of responses to 
each question was reduced to a taxonomy of categories. Working independently, 
each team member developed a taxonomy for each RAeI question to which all 
responses could be assigned. The primary researcher then examined these 
taxonomies and developed a scoring key for each RAPI question such that the 
gymnasts' responses could be coded according to pre-determined taxonomies. The 
taxonomies for each RAP1 question can be seen in Appendix C. 
Question l b  asked participants what they did in response to pain. Responses 
were categorized according to the action taken by the child. For example, ignoring 
the pain was one category while telling someone (coach, parent, trainer) was 
another. RAPI question 2 asked participants to provide a rationale for their response 
to pain. Question 2 was intended to determine what factors were considered when 
responding to the various pain types. RAPI question 3 asked participants what 
would happen to their bodies if they continued gymnastics with each type of pain 
they described. Question 3 was designed to determine whether the athletes 
appreciated the potential consequences of continuing sport with different types of 
pain. RAP1 Question 7 asked athletes to describe how pain can be a good thing. 
Question 7 allowed for an analysis of participants' understanding of the value of 
pain. Finally, question 8 asked participants if they had ever said they had pain in 
order to avoid some undesirable task. This question was intended to determine the 
use of pain for secondary gain. 
RAPI question 4 asked athletes to describe how their different types of pain 
felt. The words and phrases used by athletes were categorized in order to reflect 
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developmental differences. The categories were based on previous research 
(Harbeck & Peterson, 1992). The categories, from most to least cognitively mature. 
were: (a) a specific label (sharp, dull, tingling, tight, stiff); (b) a metaphor (Like a 
wrench around my arm); (c) based on intensity (Hun really, really bad; More than 
the last one); (d) a synonym for pain (sore, tired, hurt); (e) don't know. 
During Phase 2 a scoring system reflecting levels of cognitive development 
was developed for two questions on the RAPI. The two questions were #5) "Tell 
me in your own words what an injury is. " and #6) "Suppose a gymnast twisted 
herhis ankle and it hurt. Why does she/he feel pain?" Participants were prompted 
for physiological content in their answers. Previous studies (Gaffney & Dume, 
1986; Harbeck & Peterson, 1992) using similar methodology have found about six 
categories ranging fiom inability to answer the question to use of formal reasoning 
and hypothetical thought. The taxonomies for coding responses to RAP1 questions 5 
and 6 were derived by the method of analytic induction (Baxter, 1991) as described 
above. See Appendix C, questions 5 and 6, for the categories used for each 
question. 
During Phase 2. a research assistant was trained to code responses to the 
RAP1 by listening to tapes of interviews along with the primary researcher. Once 
the two researchers had reached a high level of agreement between their scoring 
results, the research assistant coded the interviews independently. The research 
assistant was blind to the age, cognitive developmental level, and SB score of the 
participants. Inter-rater reliability of the coding scheme was assessed by having the 
primary research code a subset of the interviews (22%) and comparing the scores of 
the two raters. 
It is possible that performance on the RAP1 may have depended on memory 
or reflected a tendency to confabulate information rather than an accurate 
recollection of what the child did. One way to estimate the tendency to distort or 
forget information as a function of age is to compare the child's responses to 
responses of the parent to questions requiring the ability to remember information 
relevant to injuries. Using this type of methodology, Peterson ( 1996) interviewed 
children and parents 2-5 days and 6 months following the child's treatment at an 
emergency ward for a traumatic injury. Peterson found Cyear-olds to be 95 % 
accurate during both the first and second interview. For the present study. a 
number of questions were answered by both participants and their parents. Their 
responses were correlated in order to identify any tendency to forget or confabulate 
on the part of the participants. This method is described more fully in the results 
section. 
Experience with ~ a i n .  iniurv. and sport. In order to obtain background 
information on participants' experience with pain and injury, the Athletic Pain 
Questionnaire (APQ - Appendix D) was administered. As opposed to most of the 
RAP1 questions described above, questions on the APQ were designed to seek 
facmal information. It was important to determine information such as number of 
hours spent training and experience with injury for each participant in order to 
determine the relationship between such variables and understanding of the various 
pain concepts. 
The APQ questions were developed for this study and consisted of a series of 
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visual analogue scales and questions. Some questions were designed to elicit data 
which were used as independent variables in analyses described below (e. g . , 
frequency and intensity of pain, most pain ever felt) andlor as a means to determine 
participants' tendency to forget or confabulate information. Ratings of pain severity 
and experience with pain and injury were correlated with the number of different 
pain types experienced and responses to RAPI questions 5, 6, 7 in order to 
determine whether participants' responses to these RAPI questions were associated 
with their experience of pain in the course of participating in gymnastics. 
The validity of six-year-old participants' ability to use the visual analog 
scales (VAS) was assessed with the following procedure, The children first used the 
VAS to rate the amount of pain they would expect to feel from (a) falling in the 
snow, (b) a mosquito bite, and (c) falling on a sidewalk (Fowler-Kerry & Lander, 
1987). The criterion for continuing with the APQ VAS scales was giving falling on 
the sidewalk the highest pain rating. The one six-year-old unable to use the scale 
appropriately has missing data for those particular questions requiring use of a VAS. 
Since many of the APQ questions relied on accurate recall of several pieces 
of information, these questions were also posed to a parent who verified the answer. 
When interviewed together, the parent and child would discuss the APQ questions 
and arrive at an answer together. In cases where the parent was interviewed over 
the telephone at a later date, the mean of the parent's and child's response was used 
in subsequent analyses. 
Procedure 
Consent forms, along with a brief description of the study, were given to 
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coaches who handed them out to gymnasts they identified as training competitively. 
In addition, the primary researcher provided the gymnasts with a description of the 
study and what the athletes would be asked to do should they decide to participate. 
Athletes were assessed afier returning their consent form to their coach. When 
consent forms were not returned, the primary researcher contacted the parent(s) by 
telephone to describe the study and invite participation. 
Arrangements were made at one of the gyms to interview athletes there 
during practice time and parents of these children were informed of this arrangement 
when they received the consent form. Parents of children from the other three gyms 
were contacted by telephone and arrangements were made to assess the children in 
one of three possible settings: a) at the child's home; b) at the psychology 
department; c) at the gym. 
Interviews were conducted either at the athletes' home or during practice 
time. In some cases the parents answered the APQ questions over the telephone, 
and in other cases they answered the questions in person at the time of the 
interview. Two research assistants, one male and one female, assisted in data 
collection. Twenty participants were administered the Stanford-Binet and cognitive 
developmental tasks by one of these trained assistants rather than by the primary 
investigator. 
When the entire protocol was administered by the primary researcher (48 
participants), the RAP1 questions were administered fust in order to ensure the 
interviewer had no knowledge of participants' cognitive developmental level or 
performance on the SB-IV subtests. Knowledge of this son may have led to 
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expectancy effects for performance on the RAPI questions. The cognitive 
developmental tasks were presented between the RAPI and the SB-IV subtests as the 
cognitive developmental items were more interactive and allowed for a break from 
what was sometimes tedious questioning for participants. When the cognitive tasks 
and SB subtests were administered by a research assistant. they were completed 
either before or after the RAW. The APQ was always administered last. 
Building rm~ort. Prior to turning on the tape recorder, the interviewer 
established rapport by talking to the participant about interesting subjects such as 
sports, hobbies, movies. school or other activities. Once eye contact and rapport 
were established, easy-to-answer warm-up questions were presented before scored 
questions were asked, as suggested by Ross and Ross (1984b). The children were 
asked what they liked best about gymnastics and asked to give the reasons for their 
responses. This procedure allowed the interviewer to make sure the participants 
were comfortable being prompted for more information and in having to justify their 
responses. 
Training of the interviewer. The interviewer practiced the interview 
procedure until she had full command of all the questions and prompts before 
questioning any of the final participants. The skill of the interviewer was 
determined and improved by evaluating tape recorded interviews with pilot 
participants. 
Controlline for experimenter effects. The RAPI had standard prompts used 
with the questions, designed to ensure that every participant was interviewed in the 
same manner. When the entire protocol was administered by the primary 
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researcher, the SB, cognitive developmental, and APQ data were gathered following 
the RAP1 ensuring that the interviewer was not influenced by knowledge of the 
participants' other scores. Every interview was audiotaped and then scored by a 
research assistant who was not present during the interview and who had no 
information on participants' age or performance on any of the other measures. 
Addressing methodo1op;ical issues. As discussed earlier in the sections on 
children's understanding of illness and of pain, previous studies have suffered from 
several methodological problems. The present study addressed these issues in the 
following ways: (a) Detailed descriptions of participants, assessment tools, and 
procedures are provided. @) The interviewer was not aware of children's cognitive 
developmental level when conducting the pain interview. (c) Where possible, an 
assessment of the reliability and validity of the questions developed for this study 
was conducted. 
Forrninp Com~osite Scores for Analyses 
Prior to all analyses. several composite scores were formed by summing the 
standardized scores (z-scores) of two or more variables. The composites were 
developed by standardizing and adding the individual scores. The composites are 
presented in Table 4.2 and each has a mean of 0.00 and a standard deviation of 
1.00. 
The intercorrelations amongst the variables composing "pain experience" 
ranged from -49 to 3 6 ;  Cronbach's alpha for the Pain experience composite was 
.86. The SB Pattern Analysis score correlated .68 with the SB Vocabulary score; 
Cronbach's alpha for the SB score composite was .74. Number of injuries 
correlated -53 with number of injuries resulting in missed gym time. Surprisingly, 
there was no significant relationship between visits to a health care professional and 
the two injury values. This latter finding was probably the result of the fact that 
visits for any injury, sport-related or otherwise, were included. Cronbach's alpha 
for the Injury experience composite was .59. 
Table 4.2 Variables comprising composite scores. 
Composite Variables 
name 
Pain Frequency Intensity of pain Frequency of Intensity of 
Experience of pain in in practice pain in meet pain in 
practice meet 
Injury Number of Number of Number of 
Experience injuries injuries resulting visits to health 
in missed gym care 
time professional for 
treatment of an 
injury 
SB Score SB Vocab- SB Pattern 
ulary score Analysis Score 
Grouping Panici~ants 
Previous researchers examining children' s understanding of pain (Harbeck & 
Peterson, 1992) and illness (Perrin & Gemty , 198 1 ; Redpath & Rogers, 1984; 
Simeonsson et al., 1979) grouped their participants on an a priori basis with each 
group consisting of an age range of 2 to 3 years. Gafiey and Dume (1987, 1988) 
stated that they grouped their participants by cognitive developmental level, but this 
grouping was made on the basis of age and presumed cognitive developmental level, 
rather than on an assessment of cognitive development. Although Harbeck and 
Peterson (1992) grouped their participants by age on an a priori basis, they also 
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conducted an assessment of Piagetian cognitive development. They found that the 
groups differed significantly from each other in terms of their cognitive 
developmental levels and performance on the dependent measures. but that there 
were no significant differences within their two-year age groups. They also found 
that the strength of the relationship between the dependent variables and age was not 
significantly different from the streugth of the relationship between cognitive 
developmental level and the dependent variables. Therefore, they reported their 
results by age, with the explanation that the results reported by cognitive 
developmental level would be similar. 
In the present study, there was no a priori grouping of participants. The 
original plan was to combine age groups based on cognitive developmental level as 
well as on age and then compare the strength of the relationship between the major 
dependent variables with age versus those variables with developmental level. If 
there was no significant difference in the strength of the relation between the major 
dependent variables and the two independent variables, and if age and developmental 
level were positively correlated, then results were to be presented according to age 
with the understanding that results reported by developmental level would be similar 
(Harbeck & Peterson, 1992). However, this original plan was not viable due to the 
lack of discrimination yielded by the cognitive developmental tasks (to be discussed 
later). 
Since SB score and chronological age were positively correlated and did not 
differentially predict performance on any of the interview questions, the relationship 
between age, SB score, and number of different types of pain was used to form 
groups. Number of different types of pain was chosen for grouping as it was 
expected that experience with a variety of pain types would result in a greater 
understanding of pain concepts. This reasoning reflected the idea that experience in 
a particular area makes a person more knowledgable in that area (Brown & 
Debache, 1978). Thus, gymnasts having experience with more types of pain 
would be expected to also have a greater understanding of, for example. pain 
causality. 
As can be seen in Figure 4.1, the means of the various variables did not 
follow identical developmental trends, but the figure provided support for combining 
certain age groups. Thus, the age groups were combined on the basis of the 
observed means in Figure 4.1 as well as on the need to have a minimum number of 
participants in each cell. More detailed results of the relationships amongst age, SB 
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Figure 4.1. Relationship berween age, SB score, and number of pain types 
identified. 
Results 
Both hypothesis driven and exploratory analyses were conducted on the data 
gathered in this study. In this section. the results of analyses performed to 
determine the reliability of the methods used to gather data will be discussed first, 
followed by the results of analyses driven by specific hypotheses. Last, the results 
of exploratory analyses will be presented. The exploratory section includes the 
results of RAP1 questions regarding responses to pain and rationales for responding 
that elicited nominal data. 
Re1 iabilitv and Validitv Issues 
Reliabilitv of the RAP1 scoring; system. Of the 68 interviews conducted, 15 
(22%) were selected to establish the reliability of the RAPI. The procedure 
involved having 15 taped interviews scored by the primary investigator and 
comparing these results with those of the research assistant. The use of Cohen's 
(1960) kappa for assessing inter-rater reliability was discussed. However, since a 
large portion of the data reflected by the RAP1 was nominal in nature. and in many 
cases participants were allowed multiple responses to one question, percentage 
agreement between the wo scorers was calculated by counting the number of 
categories checked, the number of categories agreed upon between the raters, and 
then dividing the number agreed upon by the number checked. This procedure 
resulted in a percentage of agreement between the two raters ranging from 80% to 
94% for the various questions. The agreement percentages for the questions are as 
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follows: Response to pain, 85 % ; Rationale for response, 82% ; What happens to 
body. 88% ; Injury d e f ~ t i o n .  80% ; Understanding of pain causality, 87%; 
Understanding of value of pain, 88 % ; Secondary gain, 94%. These agreement 
percentages proved the scoring system to be highly reliable and the results produced 
by the research assistant were used in subsequent analyses. 
Exoerimenter effects. As described earlier, some of the participants were 
adminisrered the SB and cognitive developmental tasks by research assistants and 
others by the primary researcher. A one-way analysis of variance revealed no 
significant differences in the scores on the Stanford-Binet (F = 2.04) subtests nor on 
the cognitive developmental tasks (F = .38 for blocks omissions and F = -55 for 
blocks repetitions) as a function of the individual tester. 
Recollection as a function of age. One method of determining whether 
recollection was associated with age was to compare the responses of the athletes to 
the responses of their parents on questions requiring memory. Questions 8 to 10 on 
the APQ asked participants the number of injuries they had in the past 12 months. 
the total number of injuries preventing them from participating in sport, and the 
number of visits they had made to a health care professional because of an injury. 
Overall, the parents' and children's scores correlated significantly: number of 
injuries in past 12 months, I = 3; number of injuries resulting in missed gym 
time, I = .57; number of visits to health care professional, 1 = -33. After forming 
the three age groups, each group was examined for correlations between the parents 
and children. There were some differences between the three age groups. For 
number of injuries in the past 12 months the correlations were: group 1 (ages 6-8), I 
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= -.21; group 2 (ages 9-10), _r = -80; group 3 (ages 11-13), r = -71. For number 
of injuries resulting in missed gym time: group 1, 1: = -93,; group 2, = .94, ; 
group 3, 1 = .44. For visits to a health care professional: group 1, 1 = -25,; group 
2, 1 = -64.; group 3, 1 = .28. 
In some cases APQ questions 8 to 10 were asked with both the parent and 
child present, and the two collaborated on the answers. In other cases these 
questions were posed separately. This approach assumed that the parent was the 
more reliable source for this infomation. However, a number of parents remarked 
that the child was the better historian of such information. This response was more 
frequent for parents of children over the age of nine. The reasons the parents gave 
were that the children often did not tell them of every injury, or that they had lost 
track of their children's injuries. 
As previously described in h e  section on forming composite scores, the 
injury experience composite was nor internally consistent (Cronbach's alpha = .59). 
This low reliability was probably due to the inconsistent correlations involving 
reported injury experience. Previous research (Peterson, Harbeck & Moreno, 
1993) has found retrospective recall of injuries by mothers and children for even a 
six month time period to be inaccurate. Due to the inconsistency of the correlations 
described above, the injury experience variable was deemed unsuitable for use in 
further analyses. 
One concern at the outset of this study was that the younger participants 
would be unable to recall any but very recent instances of pain. The implication of 
this concern was that the youngest gymnasts would not be able to discuss all of the 
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pain types they had experienced as they would have forgotten most of them. One of 
the questions on the APQ asked participants to think of "the most pain they had ever 
felt" and to describe what happened and how long ago it had happened. There were 
no significant differences between the age groups in terms of the reported length of 
the time that had passed since the event. Participants recalled events from between 
1 to 90 months in the past. This result indicated that the younger athletes were not 
merely recalling their most recent experience with pain as opposed to their most 
pain ever. This result does not necessarily mean that reports of time were accurate, 
as they were not checked against parental reports, but it does indicate that even the 
youngest gymnasts were able to recall more pain events than only those that had 
happened in the recent past. 
Motivational effects. It was important to attempt to determine the effects of 
motivation on participants' responses in this study. Of concern was the possibility 
that older participants would be motivated to respond to pain in ways different from 
younger participants solely due to the fact that gymnastics was so important to them. 
That is, rather than responding to pain because they had a greater understanding of 
pain types and what the pain signalled, they responded based on their "obsession" 
with their sport. This concern was generated by reports in the media of children 
participating in spon while forsaking all other interests. In this study, participants 
were asked to rate how important gymnastics was to them (see APQ question 6 in 
Appendix D) on a 127rnm Visual Analogue Scale (VAS) scale ranging from 0 - "not 
important" to 127 - "most important thing I do." Results of a one-way analysis of 
variance revealed no significant differences between the age groups (F = 1.22). 
The variability within each group was quite large. The minimums and maximums 
for each group were as follows: group 1, 21 -127mm; group 2, 55 -127mrn; group 
3, 22 - 126mm. During administration of this item, some of the participants 
remarked that gymnastics was quite impoxtant to them, but school and their friends 
were more important. 
Results of Hv~othesis Testing 
Hypothesis I )  ReZarionrhip between chronological age, SB score and 
cognitive developmento1 level. It was hypothesized that cognitive developmental 
level (as measured by the Concept Assessment Kit (KIT) and Blocks tasks described 
earlier), SB score, and chronological age would (a) be positively correlated with 
each other, and (b) would not differentially predict performance on any of the 
interview questions. Part (a) of this hypothesis was tested by using Pearson product 
moment correlations. SB score and chronological age were highly correlated (E = 
-85, p < -0001). Although number of omissions and repetitions on the Blocks task 
was negatively correlated with both age and SB Score, only one of these correlations 
was significant. KIT scores correlated signific.mtly with age (p < .05), but not 
with SB score. The correlations are shown in Table 5.1. 
Pan (b) of the above hypothesis was tested by first determining the strength 
of the relationship between the independent variables of chronological age, SB score, 
and cognitive developmental level with the dependent variables. It was obvious that 
age and SB score were strongly related to the dependent variables while cognitive 
developmental level was not (see Table 5.1. ) . The relationship between age and 
understanding of pain causality was maintained when a partial correlation controlling 
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for the effect of gender was conducted a = -48, p < -00 1). Of the cognitive 
developmental tasks, the only significant correlations were between Blocks 
Omissions and understanding of pain causality @ = -.26, p < .05) and between 
KIT and value of pain = .85, p < .M). 
Based on the results in Table 5.1. cognitive developmental level was not 
further considered in subsequent analyses. Although KIT scores correlated with age 
and pain causality, the KIT was administered to only seven participants (age 7.5 
years and below) and was therefore excluded from further analyses. Reasons for the 
failure of the cognitive developmental tasks to discriminate performance on the 
dependent variables are considered in the Discussion section. 
Age and SB score were highly correlated with each other & = .85). 
Correlations of the dependent variables with age and SB score, respectively, were as 
follows: number of different pain types described (r = -63 vs. .54); injury definition 
(L = -18 vs. .07); pain causality & = .56 vs. S7); number of good things about 
pain = -49 vs. .49). Except for injury definition, these correlations were 
significant (p < .0001). A comparison of dependentcorrelation coefficients was 
done using the formula prescribed by Cohen and Cohen (1983) which takes into 
account the fact that the coefficients come from the same sample. The comparison 
of coefficients revealed no significant difference in the strength of the relation 
between the major dependent variables with age versus those variables with SB 
score. Based on the above results, subsequent analyses were performed using age as 
the independent variable with the understanding that results using SB score as the 
independent variable would be similar. 
Table 5.1. Pearson product moment correlations for the variables of chronological age, 
Stanford-Binet Score, cognitive developmental tasks, and dependent variables. 
SB Score Blocks Blocks Kit Injury Pain Value of 
Omissions Repetitions Definition Causality Pain 
Age ,85** -. 17 -.07 .76* .19 ,561" .49** 










+ The Concept Assessment Kit was administered to only 7 participants and 
was not used in combination with the Blocks tasks. 
* p < .05 
** p < .01 
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Hypothesis 2) Sex direrences. The results of pain research concerning sex 
differences are conflicted (cf. Lautenbacher & Rollman, 1993). Research with 
children has revealed no sex differences on the variable of response to pain (cf. 
Bournaki, 1997). Sex differences were not expected to occur and were examined 
post hoc on a number of variables in order to provide support for the decision to 
collapse groups across sex. 
Training h e .  Girls trained an average of 14 (sd = 6.7) hours per week 
while boys trained an average of 9.2 (sd = 5.2) hours per week. This difference 
was significant (t = -3.05, p < .003). The difference in training time may have to 
do with the different maturation rate of the two sexes in the sport of gymnastics. 
Female gymnasts peak in their early teens, while males peak in their early 20's. 
Table 5.2 shows the number of training hours by age group by sex. 
Table 5.2. Participant training hours by sex by age. 
Sex Age N 
- - 
Male 6-8 years 5 Hours 
9-10 years 6 Hours 
11-13 years 14 Hours 
Female 6-8 years 16 Hours 
9-10 years 11 Hours 
11-13years 16 Hours 
Minimum Maximu Mean 
m 
Importance of gymnasrics. Participants' responses to the APQ item asking 
them to rate how important gymnastics is to them were examined for sex 
differences. On a scale of 0 to 127, mean rating for the girls was 104.9 (sd = 
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19.5) while for the boys it was 88.8 (sd = 28.8). A t-test revealed the girls to rate 
gymnastics as significantly more important to them than the boys did (t  = -2.27, p 
< -008). 
Most pain. Sex differences were also examined on the responses to the APQ 
item asking participants to rate the most pain they had ever felt. On a scale of 0 to 
127 mean rating for the girls was 90.1 (sd = 21.6) while for the boys it was 81 -2  
(sd = 28.7). A t-test revealed no significant difference in these scores (t  = - 1 -43). 
Event leading to most pain. The responses to the APQ question asking 
participants what event led to the most pain they had ever felt were examined for 
sex differences. A cross-tabulation revealed a gymnastics-related event as the cause 
of "most pain" for 57% of the girls and 42% of the boys, while non-sport related 
events were described by 38% of the girls and 50% of the boys. 
during other sports were described by 5 % of the girls and 8 % of 




in the number of different pain types identified by boys and girls (t = -.40). The 
girls identified a mean of 3.16 (sd = 1.2) types of pain while the boys identified a 
mean of 3 .O4 (sd = 1.2) types. 
Pain descriptors. There was no significant difference between the boys and 
girls in the use of pain descriptors (t = -03). Both boys and girls had a mean of 1.9 
(sd = 1.1) for this variable, indicating that their average response was the use of 
metaphor in describing how their pain felt. 
Injury definition. Both sexes defmed an injury in a similar manner (t = .39). 
Boys scored an average of 4.4 (sd = 1.1) for their responses, while girls scored an 
103 
average of 4.2 (sd = 1.4). 
Understanding of pain camlity . Boys ' average response was 5 -5 (sd = 2.1 ) 
while the girls' was 4.5 (sd = 2.4). Although the boys' responses were. on 
average, one full category higher than the girls'. this finding was not significant (t 
= 1.8). 
Understanding the value of pain. Girls described an average of 1.3 (sd = 
.85) good things about pain, while boys described an average of 1 -6 (sd = .8 1 ). 
The difference between the sexes was not significant (t = 1.8). 
Use of pain for secondary gain. Boys described an average of -72 (sd = 
-98) ways they had used pain for secondary gain whlle the girls described an 
average of .44 (sd = .63). This difference was not significant (t = 1.4). 
Hypothesis 3) Number of dflerent types of pain identifed. A one-way 
analysis of variance with LSD post-hoc test revealed that each of the three groups 
differed significantly from each other (F = 28.46, p < -05) in terms of how many 
different pain types they identified. See Appendix C for a description of the 
different pain types. Children aged 6 to 8 years identified a mean of 1.9 (sd = .95) 
types of sport-related pain, those 9 to 10 years identified a mean of 3.1 (sd = .83) 
types, while those 1 1 to 13 years identified 3.9 types (sd = 3.9). 
The younger children had no experience with pain due to stiffness the day 
following a work-out (type C) and little experience with pain due to serious acute 
injury (type F) or with chronic pain (type G). Groups 2 and 3 had much experience 
with pain due to exertion and almost half the group 3 participants had experience 
with serious injury. Half of group 3 participants reported chronic pain (type G). 
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The experience of momentary pain having little consequence (type D) was uniformly 
experienced by all age groups. See Table 5.3 for a summary of these results. 
Table 5.3. Percentage of participants in each group identifying each pain type. 
Age Group 
Pain Type 1 (6-8 yrs) 2 (9-10 yrs) 3 (11-13 y n )  
B Exertion 62 100 
C Stiffness 0 18 
D Momentary 76 71 
E Minor Acute 52 76 
F Serious Acute 10 24 
G Chronic 0 12 
Hyporhesis 4) The distinction bemeen exertion and pain. After describing 
their experience with pain due to exertion (type B), participants were asked if they 
would call this type of sensation "pain." It was expected that the older participants 
would be less likely to describe sensations due to exertion as pain. Of the 53 
gymnasts (10 from group 1, 17 from group 2, 26 from group 3) who had 
experienced sensations due to exertion, 31 of them said that they would definitely 
not call the feeling "pain" while 9 of them said it was, to paraphrase a common 
response "sort of pain, but not really." See Table 5.4. For the purpose of 
subsequent analyses, the participants saying "definitely not" and those saying "sort 
of" were summed. Forty of the 53 (75.5%) children did not consider the sensations 
due to exertion to be painful, at least not in the same way they considered other 
types of pain to be painful. This result was significant (Chi-square = 13.75, 
Significance = -0002). 
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Table 5.4 Responses to the question "Would you call that (physical exertion) pain?" 
Age Group 




N reporting 10 17 26 
*Note: Not every participant reported an experience of pain due to exertion. 
As indicated in the above table, 13 children did describe sensations due to 
exertion as painful: 5 from group 1 (50%); 4 from group 2 (24%); 4 from group 3 
(25%). There was a trend toward a decrease in the number of exertion sensations 
described as painful with increasing age (Chi square = 4.69, p < .09). 
Hypothesis 5) Rationales per response fo pain. In answering RAP1 questions 
concerning why they respond to pain in certain ways, older gymnasts were expected 
to consider more factors than were younger gymnasts. In order to examine this 
hypothesis, the number of rationales used by each athlete was counted and then 
divided by the number of pain types they discussed in order to compute a score 
reflecting the average number of rationales used per pain described. Next, a one- 
way analysis of variance and LSD post-hoc test of the number of rationales per pain 
by age were conducted. Results revealed participants from groups 2 and 3 (aged 9- 
13) used significantly more rationales to expiain their responses to pain (F = 5 -9, p 
< .05) than group 1 participants (aged 6-8). Average number of rationales per 
response for group 1 participants was 2.5 (sd = 1 . 9 ,  while group 2 and 3 
participants gave 3.5 (sd = 1.5) and 3.7 (sd = -84) rationales, respectively. 
Hypothesis 6) Use of pain descriptors. Older athletes were expected to use 
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specific labels and metaphors when describing how their pain felt while younger 
athletes were expected to rely more on synonyms to describe pain sensations. After 
athletes had described their response to a type of pain, they were asked to describe 
how that pain felt (RAP1 question 3). Their responses were recorded verbatim and 
were scored according to Table 5.5. This scoring system was taken from Harbeck 
and Peterson (1992) and the categories reflect a continuum of complexity and 
accuracy. The first category, use of a specific label, is the most complex. 
Table 5.5. Scoring system for pain descriptors (based on Harbeck & Peterson, 
1992). 
Categories Examples 




5. Don't know 
Sharp, dull, tingling, tight, stiff. 
Like a wrench around my arm. 
It hurt more than the last one; It hurt really bad. 
Sore, tired, hurt, owie . 
- - -- 
Mean scores for Groups 1 to 3, respectively, were: 2.6 (sd = 1.4), 7 0 (sd 
= LO), and 1.4 (sd = 44).  A one-way analysis of variance and LSD post-hoc test 
revealed group 3 to be significantly different from group 1 (F = 8.9, p < .O5). 
This result indicates that the older children were significantly more likely to use 
specific labels and metaphors when describing how their pain felt compared to those 
aged 6 to 8 years. The younger children were more likely to rely on synonyms 
and/or appeal to the intensity of the pain when trying to describe how it felt as 
compared to the oldest gymnasts. All of the group 3 participants were able to 
describe their pain at least in terms of intensity, while some group 2 participants 
relied on the use of synonyms. 
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E@pothesis 7) Injury definition. Older athletes were expected to have more 
comprehensive defit ions of injury than younger athletes. It was expected that 
when answering RAP1 question 5, the athletes aged 6 to 8 yean would nor be able 
to defme an injury, nor would they be able to describe what happens inside the body 
when a person has an injury or a "really bad hurt. " Athletes aged 1 1 and older, 
however, were expected to describe damage to bones and body tissues when definins 
an injury. These older athletes were also expected to include the consequences of an 
injury (e.g., not being able to compete) in their definitions. This hypothesis was 
tested by assigning responses to RAP1 question 5 to one of the categories determined 
during pilot testing (see Appendix C) and then comparing the three age groups with 
a one-way analysis of variance. This analysis revealed that the groups did not 
significantly differ in how they defmed an injury (F = 1.6, p > .05). Among the 
68 participants, 35 of their definitions were categorized as a specific type of 
identifiable damage (category 4) and 15 of them were categorized as a non-specific 
hurt, pain, fatigue, or sensation (category 3). Only eight participants defined an 
injury in terms of how it limited their activity (category 7). 
Hypothesis 8) Understanding of pain causality. Older athletes were expected 
to display a more cognitively mature understanding of pain causality. It was 
predicted that the youngest participants would have trouble answering questions 
regarding causality of pain due to their limited cognitive capability in 
conceptualizing pain (Gaffhey, 1993, 1988; Gaffney & Dunne, 1986, 1987; Harbeck 
& Peterson, 1992). This hypothesis was tested by fust assigning responses to RAP1 
question 6 to a category (as described earlier, see Appendix C) and then performing 
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a 3-group one-way analysis of variance on the scores followed by cell comparisons 
(F = 13 .O6, p < -001). A LSD post-hoc test revealed group 2 and 3 to display a 
significantly (p < -05) more advanced understanding of pain causality than group 1, 
but not to differ from each other- The means for groups 1 to 3. respectively, were: 
3.0 (sd = 1.8), 5.4 (sd = 2.4), 5.8 (sd = 1.9). 
Of the 68 participants, 15 were able to describe the role of the brain and/or 
nerves in pain causation. None of the group 1 participants recognized the role of 
the brain and/or nerves in pain causation. Group 1 participants were most likely to 
name a body part indirectly involved in pain sensation, group 2 participants were 
most likely to describe the physiological event that led to the pain, and group 3 
participants were most likely to describe the physiological event or describe the role 
of the nerves and/or brain. 
Hypothesis 9) Understanding the value of pain. It was predicted that older 
gymnasts would identify more valuable aspects of pain. The older participants were 
expected to understand the value of pain as a sensation that provides information 
regarding the state of their bodies while younger athletes were not expected to be 
cognizant of any value of pain. RAP1 question 7 asked participants what is good 
about pain. Responses to this question were placed into categories developed during 
piloting reflecting different values of pain (See Appendix C). A 3-group one-way 
analysis of variance followed by cell comparisons revealed group 2 and 3 
participants thought of significantly more (F = 9.62, p < .05) good things about 
pain compared to group 1 participants but did not differ from each other. Means for 
groups 1 to 3, respectively, were: .86 (sd = .65), 1.4 (sd = .YO), 1.8 (sd = -85). 
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Hypolhesis IO) Secorrdary gain. Participants were expected to repon using 
pain for secondary gain both in the context of gymnastics and at home or school. 
Further, they were expected to report using pain to account for poor gymnastics 
performance. With RAP1 question 8, participants were asked if they had ever used 
pain for secondary gain, and, if so, what they gained. A count of the responses 
revealed that 19 group 3 participants (63 % ), 7 group 2 participants (4 1 % ) , and 2 
group 1 participants (. 10%) had used pain for secondary gain. These numbers 
represent 41 2 of the total sample. Some of the group 3 participants had used pain 
for secondary gain multiple times. A one-way analysis of variance with LSD post- 
hoc test revealed group 3 participants to describe significantly more instances of 
pretending they had pain for secondary gain than group 1 or 2 participants (F = 
9.27, p < -05). Means were as follows: group 1, . 10 (sd = .30); group 2, .41 (sd 
= -51); group 3, .93 (sd = .94). 
The responses to question 8 were further broken down to differentiate 
between the use of sport-related and nonsport-related pain for secondary gain. 
Sixteen participants reported the use of sport-related pain for secondary gain while 
1 1 participants reported the use of pain from other sources (e.g., headache) for 
similar gain. No gymnast said they had used pain to account for a poor 
performance. Six gymoasts from group 3, however, said that they had pretended 
they were in a lot of pain to avoid doing something that they were scared of in the 
gym. 
I3jporhesi.s 11) Prediction of understanding of pain causaliry . It was 
hypothesized that the variables of number of training hours per week, injury 
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experience. and number of different pain types identified would predict pain 
causality scores. With each participants' pain causality score serving as the 
dependent variable, a step-wise multiple regression was planned to determine if any 
of the above three variables predicted understanding of pain causality after the 
effects of age were accounted for. However. there were high correlations found 
between the proposed variables and age. Conducting multiple regression with highly 
correlated variables will not produce useful data since any one variable could be 
shown to account for the majoriry of the variance in the dependent variable. Thus, 
the multiple regression analysis was not conducted. 
Hypothesis 12) Cognitive techniques. Older athletes were expected to 
mention the use of cognitive coping strategies to control pain more frequently than 
younger athletes when asked what they do in response to pain. However. 
crosstabulation revealed that two participants in each age group responded to pain by 
using some type of cognitive technique. 
Hyporhesis 13) Degree of danger posed by gymnastics. Although this study 
was not designed to determine the relative danger level of gymnastics compared to 
other activities, each participant was asked to describe the situation in which they 
had felt the "most pain ever." These responses were coded as 1) gym-related, 2) 
other sport-related, and 3) non-sport related. An incident at gym was described by 
52% of the participants while non-sport related incidents were described by 42 % 
(see Table 5.6). Only 4 participants mentioned another sport as the context for their 
"most pain ever." However, many of the participants had gymnastics as their sole 
sport or were participating only casually in other sports. 
Table 5.6. Percentage of each age group endorsing each type of event resulting in 
"most pain ever. " 
Age Group 
Event 1 (6-8 yrs) 2 (9- 10 yrs) 3 (11-13 vrs) 
Gymnastics 33 47 63 
Other sport 5 0 10 
Non-sport 
activity 
Over 60% of the group 3 participants described a gym-related event as 
causing their most pain, while over half the group 1 participants described a non- 
sport related event. This latter result may be due to the fact that older participants 
spent much more time in the gym than the younger participants and, therefore, did 
not have as much time for other activities. The group 2 participants were evenly 
split between gym-related and non-sport related incidents. 
Ex~loratoq Analyses 
Some of the RAP1 questions elicited responses that, due to their complexity, 
could only be handled in an exploratory fashion. Thus, these data were explored in 
a manner not leading to any solid conclusions, but in a manner which may direct 
future research. 
Erploruiion I )  Responses to the d i j fent  pain types. Of interest was how 
athletes responded to pain and whether different types of pain resulted in different 
responses. The various responses to each of the pain types were crosstabulated. 
The crosstabulation procedure allowed a count of instances of a particular response 
by age group. Since reporting the results of each of 13 responses for 6 types of 
pain would be overwhelming, reported here are responses used most frequently by 
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the participants for each type of pain. 
The majority (42 out of 68) of participants reported that they would continue 
in sport with pain due to exertion (type B). Only 13 of the 21 participants in group 
1 had experience with this type of pain, while all of group 2 participants and 28 of 
30 group 3 participants had experienced exertion pain. Roughly half of group 3 
participants reported that they would continue with this pain due to exenion while a 
third of group 1 and 2 participants said they would continue. Only 4 of the 
participants said that they decreased the intensity of their workload during this type 
of pain, and only 3 participants (2 from group 1 and 1 from group 2) said that they 
told their coach. 
Only 17 of the 68 participants reported muscle stiffness (type C) the day 
following a work-out, 3 from group 2 and 14 from group 3. Eleven of them 
reported that they continued gymnastics when experiencing that type C and 9 
reported treating it themselves by doing something like stretching. 
Fifty participants reported momentary pain having little consequence (type 
D), and the majority of them (43) continued gymnastics with this type of pain. This 
number (43) includes 5 participants (from group 2 and 3) who reported that they 
would respond to the pain, but only after they had completed whatever 
eventlexercise they were doing. Two participants from the older age groups 
reported using a cognitive technique to deal with this pain and no participant 
reported decreasing the intensity of their workload. Roughly half of the participants 
in each age group reported treating the pain on their own, while more participants in 
group 1 reported telling their coach and taking a short break when they had 
momentary pain. 
Pain due to a minor acute injury (type E) was reported by 49 of the 
participants: 1 1 from group 1, 13 from group 2, and 25 from group 3. The 
majority of each age group, 6, 11, and 15 respectively, made some response to the 
pain and then continued in gymnastics. Only 4 of the participants (all from group 3) 
ignored the pain until they finished what they were working on. Eighteen of group 
3 participants and 5 of the group 2 participants reported switching their physical 
activity. Physical treatment by self (e. g . , ice, stretching) was reported by 6 group 1 
participants, 13 group 2 participants, and 23 group 3 participants. Most of the 
participants (35) reported telling their coach about the pain: 5 from group 1, 11 
from group 2, and 19 from group 3. Seeking professional treatment was reported 
by more of the older participants: 1 from group 1, 6 from group 2, and 14 from 
group 3. Taking a short break was popular for the younger panicipants: 8 from 
group 1, 5 from group 2, 7 from group 3. Two participants, one from group 1 and 
the other from group 2, reported using a cognitive technique to help them deal with 
the pain. 
Twenty participants reported experiencing a serious acute injury (type F): 2 
in group 1; 4 in group 2; and 14 in group 3. All of the participmt~ reported that 
they stopped what they were doing and made some response to this type of pain. Of 
the 20 participants reporting this type of pain, 17 of them said they received physical 
treatment, such as ice, by either themselves or by their coach. Professional 
treatment was sought by 18 of the participants, and 11 of them quit training after 
experiencing such pain. Six of the participants said they kept training, but switched 
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their activity or changed their technique. Most of the participants (14) said that they 
took 2 or more days off from gym. 
Chronic pain (type G )  was reported by 17 participants: 2 from group 2 and 
15 from group 3. Nine of the participants had received professional treatment for 
this pain at some point in the past. In response to this pain while training, 10 
participants reported switching their physical activity (e.g., move to an apparatus 
that did not exacerbate pain) and 12 reported treating the pain on their own by doing 
something like applying ice or doing strengthening exercises. Only one participant 
reported treatment by a coach. thus, these young athletes said they knew enough 
about their condition to treat their own pain. Nonetheless, 9 of the participants 
reported that they do tell their coach when they have chronic pain. Often, the coach 
was told in order to explain why a certain exercise was not being done. 
In summary, most participants continued gymnastics with pain due to 
exertion, muscle stiffness, or momentary pain (types B, C, and D) without stopping 
to apply treatment. With minor acute injuries (type E), the majority of participants 
received from their coach or applied themselves treatment and then continued 
gymnastics. Participants also tended to change their physical activity when having 
pain from a minor acute injury. When experiencing pain from serious acute injuries 
(type F) participants stopped what they were doing in order to treat the pain, and the 
majority of them also reported taking 2 or more days off from the gym. Chronic 
pain (type G) was responded to with some sort of treatment (e. g . , ice or heat), 
usually by the athlete him or herself, or the athlete switched activities such that 
further pain exacerbation was prevented. 
Exploration 2) Rationales for responses to pain. In answering RAP1 
questions concerning why they respond to pain in certain ways, older athletes were 
expected not only to consider more factors, but to be more motivated by the 
potential consequences of their actions than were younger athletes. Further. older 
athletes were expected to provide more rationales reflecting their greater knowledge 
of both injury prevention and achieving a training effect. In order to examine these 
hypotheses a number of steps were taken. First, a count of tbe use of each rationale 
was conducted and crosstabulation used to determine the incidence of the use of each 
rationale by age group (Table 5.7). Please refer to the RAP1 interview (Appendix 
C) for a more complete explanation of each rationale. 
As can be seen in Table 5.7, some rationales were used much more than 
others by all participants, while some were used more by certain age groups. It was 
common for many participants, especially the youngest ones, to say "I don't know" 
when asked why they responded to pain in a certain way. However, with 
prompting, most participants were able to provide a rationale for their responses, 
even if it was just to say "because it hurt." 
Rationale 4, "not serious" was often used to justify continued training despite 
pain. Participants from all age groups frequently believed that they were able to 
judge when their pain was of a minor nature. Almost all rationales were used by a 
hgher percentage of group 3 participants, followed by group 2 participants. This 
finding reflects the fact that older participants used more rationales per response than 
younger participants, and had more pain iypes to talk about. The exception to this 
pattern is seen in rationale 2 1 , "end of session. " This rationale was used somewhat 
more frequently by younger participants to explain why they stopped training. 
Table 5.7. Percentage of participants in each age group using each rationale in 
descending order of frequency. 
Age Group 
11 Desire to 
compe tel train 
4 Not serious 
15 Reducelprevent pain 
2 Reaction to pain 
16 Prevent damage 
14 Make a physical 
change 
6 Adult can help 
5 Adult decision 
7 Professional advice 
1 Don't know 
10 Conditioning effect 
21 End of session 
20 Determine severity 
18 Affecting performance 
8 Unimportant meet 
12 Pan of sport 
13 Pressure from others 
17 Save self for future 
19 Mental state 
3 Didn't want to tell 
9 Important meet 
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One reason for this latter finding is that younger participants may be more 
prone to hurting themselves at the end of a practice. That is, their ability to 
concentrate may be more prone to decline after time in the gym. Another possible 
reason is that younger participants were less motivated to continue training if they 
hurt themselves near the end of a practice. In either case, it makes sense that older 
athletes are both more motivated to use all of their training time to full benefit and 
are more aware that they are fatigued near the end of training and, thus, are careful 
in the movements they attempt. 
Since there were 6 types of pain, 13 possible responses, and 21 possible 
rationales, it would have been uninformative to consider every possible combination 
of pain type, response, and rationale. For example, rationale 10, "to achieve a 
conditioning effect" would not be used to describe why one would stop training. 
Certain combinations of response and rationale simply did not make sense. 
Therefore, the following paragraphs focus on combinations of responses and 
rationales that were expected to co-occur. These combinations were counted and 
crosstabulation used to look at the number of uses of each rationale for each age 
group. 
Explororion 3) Understanding the need for dzfferential responses. The first 
rationales examined were chosen as they helped to determine whether young athletes 
understand why they respond to different pain types in different ways. At the 
outset, this study was designed to determine whether athletes could make distinctions 
between three types of pain: (a) that due to a conditioning effect (training pain); (b) 
that due to an injury requiring some immediate attention (injury pain); and (c) pain 
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reflecting a more minor injury (warning pain). In this study. type B (exertion) pain 
was obviously training pain while injury pain was type F (serious acute injury). 
Types C, D, and E (muscle stiffness, momentary pain, and minor acute injury) all 
reflected warning pain (pain E was most difficult to define). See Appendix C for a 
complete description of the pain types. Of the 21 rationales. 4 reflected knowledge 
of conditioning effect and injury prevention. These rationales, along with the 
number of participants using them for each pain type, are listed in Tables 5.8 to 
5.11. 
Table 5.8 displays the use of rationale 4, "Not serious, or nothing can be 
done" for each pain type. For type B pain (exertion), approximately one third of all 
the participants having experience with this pain responded to the pain based on the 
belief that it was not serious. Although only 13 out of 21 group 1 participants had 
experienced pain due to exertion, a third of them already knew that this sensation 
was not a signal of danger. 
Very few participants reported having type C pain (muscle stiffness). Seven 
participants from groups 2 and 3 understood that type C was not an indication of a 
serious injury and that there was really nothing they could do to address this type of 
pain. Other participants did repon doing things like stretching in order to ~IY to 
reduce the pain or loosen up their muscles. 
It is interesting to note the high percentage of participants across ages using 
rationale 4 (not serious) with type D pain (momentary pain). Rationale 4 was used 
to explain why they would continue with pain and the results show that the 
participants understood that there is a type of pain, not due to conditioning, that is 
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also not indicative of an injury requiring attention. Type D is one of the "warning 
pains" and while it was expected that the older participants would use rationale 4 
(not serious) to justify their response to it, the high degree to which it was used by 
the group 1 participants was surprising. 
Table 5.8. Percentage of participants in each age group using rationale 4, "Not 
serious or nothing can be done, " for each pain rype. 
Age Group 
Pain Type 1 (6-8 yrs) 2 (9- 10 yrs) 3 (1 1-1 3 yrs) 
B Exertion 31 29 
C Stiffness - 67 
D Momentary 69 50 
E Minor acute 9 3 1 
F Serious acute - - - 
G Chronic - 50 40 
Note: not all partic pants experienced each type of pain. 
Rationale 4 (not serious) was not used as much for type E (minor acute 
injury) as it was for type D (momentary). This was as expected since type E pain is 
more severe. About aqthird of group 2 and 3 participants regarded type E as not 
serious and used rationale 4 to justify their response to it. Of the 11 group 1 
participants having had type E (minor acute injury), only 1 of them stated that it was 
"not serious." This latter fmding revealed that the youngest participants tended to 
view type E pain as more severe than the older participants. This may be due to the 
older participants having had more experience training with type E pain (minor acute 
injury) as well as having more experience with more severe pain. As mentioned 
previously, type E was the most difficult pain to classify as it hovered between types 
D (momentary) and F (serious acute injury). Thus, some of these type E pains 
were, indeed, "not serious " while others may have been more threatening. 
Rationale 4 (not serious) was not used at all for type F pain (serious acute 
injury). This is an important and encouraging finding as it provides evidence for the 
idea that participants of all ages understood that pain due to a severe injury is a 
serious concern. 
For about half the participants having experience with chronic pain (type G), 
the rationale that there was nothing to be done about it or that the pain was not 
serious, was used. In some cases it is true that training with chronic pain will not 
exacerbate the condition. However, to continue training with chronic pain may 
result in more serious pain and injury, especially in children (Caine & Lindner, 
1990a). While only 17 participants had experience with chronic pain, and most of 
them treated the pain in some way, they did continue to train with the pain. This 
may be a situation where the child relies on adults such as coaches, parents, and 
health care professionals in deciding whether or not to continue in sport despite 
pain. Obviously, many children are highly motivated to train through pain, but 
might not do so if they were told not to by adults. Since training with a chronic 
pain condition may or may not worsen the condition, adults are in a difficult 
situation when deciding what the young athlete should undertake. 
Table 5.9 shows that approximately 35 % of all participants who had 
experience with pain due to exertion (type B) used the rationale "to achieve a 
conditioning effect" to justify their response to this pain. In contrast, this rationale 
was rarely used to justify responses to the other types of pain, indicating that the 
participants understood that these other pain types do not signal a conditioning 
effect. When rationale 4 (not serious) was used with types C - G, participants 
explained that they would continue training with these pain types because they 
wanted to get stronger. For example, a participant with a leg in a cast may come to 
the gym to do conditioning work to gain upper body strength and endurance. 
Table 5.9. Percentage of participants in each age group using rationale 10, "To 
achieve a conditioning effect" for each pain type. 
- -  - - 
Age Group 
Pain Type 1 (6-8 yrs) 2 (9-10 yrs) 3 (1 1-13 y a )  
B Exertion 3 1 29 39 
C Stiffness - - 7 
D Momentary - 
E Minor acute - 
F Serious acute - 
G Chronic - 
Table 5.10 illustrates the number of participants using rationale 15 "to 
reduce/prevent further pain" in response to the different pain types. The most 
striking finding in Table 5.10 is the high percentage of participants who justified 
their responses to pain types D - F with th? rationale "to reduce/prevent further 
pain." For the most part, participants recognized that there were things they could 
do to prevent or reduce pain. Group 3 participants used this rationale less than the 
other groups for type D (momentary), probably because these more experienced 
athletes tended to ignore this pain more than the younger participants, as described 
previously. Only about half of the participants having chronic pain (type G) 
responded to this pain so as to reduce it, reflecting their knowledge that in many 
cases there is nothing they can do to reduce this pain. It is somewhat surprising that 
rationale 15 (to reducelprevent funher pain) was not used more by groups 2 and 3 
for type F (serious acute injury), but this may be due their more frequent use of 
rationale 16, as described next. 
Table 5.10. Percentage of participants in each age group using rationale 15, "To 
reduce/prevent further pain, " for each pain type. 
Age Group 
Pain Type 1 (6-8 yrs) 2 (9-10 yrs) 3 (11-13 yrs) 
B Exertion 15 29 
C Stiffness - 67 
D Momentary 44 67 
E Minor acute 64 69 
F Serious acute 50 25 
G Chronic - - 
Only one participant responded to type B pain (exertion) with the intent of 
preventing further damage (see Table 5.11). This result reveals that, for the most 
part, the athletes recognized that the pain from exertion does not signal impending 
or actual injury. 
Two athletes used rationale 16 to justify their response to type C pain 
(stiffness), indicating that, again for the most part, the athletes knew that muscle 
stiffness the day after a work-out will not develop into a more serious injury. 
Looking at type D (momentary), it is evident that athletes of all ages are aware that 
even very minor pain may become more serious if not responded to in some 
manner. Athletes were equally aware of the necessity to respond to types E (minor 
acute injury) and F (serious acute injury) so as to prevent further damage. Roughly 
half the 17 participants having had chronic pain (type G) responded to it in a way to 
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prevent further damage. 
Table 5.11. Percentage of participants in each age group using rationale 16. "To 
prevent further damage." for each pain type. 
Age Group 
Pain Type 1 (6-8 yrs) 2 (9-10 yrs) 3 (1 1-13 yrs) 
B Exertion - 6 
C Stiffness - 33 
D Momenrary 69 50 
E Minor acute 45 77 
F Serious acute 50 50 
G Chronic - - 
Sumrnarv of ex~loration 3 findings. The purpose of exploration 3 was to 
determine whether the athletes understood why they responded to different pain 
types in different ways. This exploration revealed that even the youngest athletes 
were able to justify their responses to pain depending upon the implications of 
having each type of pain. The rationale "Not serious or nothing can be done" was 
used by the majority of participants for pain due to exertion (type B). One third of 
the youngest participants understood this type of pain to be non-threatening. 
Rationale 4 (not serious) was also used frequently for momentary pain (type D) but 
not for acute injuries. This result indicates participants felt they could judge when a 
pain was "not serious. " 
"To achieve a conditioning effect" was used almost exciusively to justify a 
response to pain due to exertion (type B). This result indicates the participants not 
only understood the purpose of exerting themselves, they also understood that pain 
due to an acute or chronic injury did not signify an improvement in physical 
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condition. 
"To reducelprevent funher pain" was used a great deal to explain responses 
to pain due to acute injuries and to chronic pain. Athletes understood that there 
were things they could do to eliminate their pain in these circumstances. 
"To prevent funher damage" was used by only one participant to explain a 
response to pain due to exertion. Participants understood that pain due to exenion 
did not signal damage to their body requiring attention. This rationale was used a 
great deal for pain due to acute injuries, indicating that the athletes were aware that 
there were things that could and should be done to prevent damage to their bodies. 
In the following paragraphs results of other counts and crosstabulations with 
some of the rationales are presented. These rationales were chosen because they 
were most reflective of participants' ability to understand the consequences of 
participating in sport despite various types of pain. 
Exploration 4) Adult advice for chronic pain. To a large extent when 
justifying their responses to chronic pain, the gymnasts appealed to their belief that 
adults were an authority on chronic pain. A count of rationales 5 (adult decision), 6 
(adult can give help) and 7 (professional advice) revealed that of the 17 participants 
having experience with chronic pain, 12 of them used at least one of these rationales 
for their response to chronic pain. A count of rationale 7 revealed that 9 of the 
participants sought advice from a health care professional. 
Eiploration 5) Training despiie pain. The use of rationales 15 and 16, to 
reducelprevent further pain or damage, respectively, was described above. It 
seemed important to compare these future oriented rationales to the use of rationales 
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reflecting a more current focus. To this end, the use of the following rationales was 
counted: desire to compete/achieve goals (1 I), receiving pressure from others to 
continue (13), the importance of a meet (9), or that pain is simply a part of sport 
(12). Only three of group 1 participants. three of group 2 participants. and 13 of 
group 3 participants used one or more of these rationaies to justify their responses to 
acute injuries and chronic pain (types E, F, and G). It seems that the athletes in this 
study were more likely to think of the future consequences of their pain (Tables 5.10 
and 5.11) rather than focusing on the importance of training or competing. 
Separate crosstabulations for a minor acute injury (type E), a serious acute 
injury (type F) and for the less severe rypes of pain (B, C, and D) were conducted 
using the above four rationales. These analyses revealed that rationales 9, 1 1, 12 
and 13 (all focusing on future consequences of pain) were not used at all to justify a 
response to a serious acute injury (type F), but were used to justify responses to a 
minor acute injury (type E) by 3 group 1 participants, 3 group 2 participants, and 11 
group 3 participants. This fmding is important as it reveals that gymnasts are able 
to judge when the cost of continuing sport may outweigh any benefits received from 
continued training or competing. Further, the gymnasts understood that, unlike less 
severe types of pain, pain from a serious acute injury is not simply "part of the 
sport. " Although it was sometimes difficult for the coders to decide between pain 
type E and F (minor and serious acute injury), it appears that one of the differences 
is that type F prohibits continuation in sport. 
Nine of group 1, 5 of group 2, and 8 of group 3 participants used rationales 
9, 1 1, 12 and/or 13 (desire to competelachieve goals, receiving pressure from others 
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to continue, the importance of a meet, or that pain is simply a part of spon) to 
justify their responses to pain types B (exertion), C (muscle stiffness) and D 
(momentary). The number of athletes using these rationales for the less serious pain 
types is very similar to the number for type E (minor acute injury), again 
highlighting the idea that in some cases the benefit of continued training or 
competing outweighs the costs of continuing with these types of pain. 
Even very young participants understood that some types of pain were simply 
part of gymnastics. One six-year-old girl, when asked why she would "try to tough 
it out" in response to type D (momentary) pain said "Because if you burst out and 
cry, you're not being tough at all, and if you're not tough, why should you be in 
gym? Because gym's about being tough, strong, and things like that." 
Exploration 6) Seeking health care. It was expected that all the athletes 
would recognize the need to seek advice from a health care professional when faced 
with a serious acute injury (type F). There were 20 participants having had 
experience with type F pain and 12 of them stated that they did seek professional 
advice. There were a number of reasons why more participants did not seek health 
care: 1) a few of them had parents who were physicians, nurses, or physiotherapists, 
and these adults often decided that their child did not require further assistance; 2) 
some of them had similar injuries in the past and knew how to care for it on their 
own; 3) some received help from their coaches, who, while not health care 
professionals, had experience dealing with a wide range of injuries. 
Erplorution 7) Pressure to traidcompete. One of the arguments of those 
concerned with young athletes training despite having severe injuries is that the 
children put winning or meeting training goals ahead of caring for injuries. In this 
study, however. not a single gymnast stated that he or she would continue in spon 
with a serious acute injury (type F) because of wanting to compete, achieve goals, 
being pressured by others or because pain is simply a part of the spon. Funher, 
when the other types of pain were examined, in only three cases did an athlete 
mention feeling pressured by others to continue gymnastics with pain. 
Esplorarion 8) Preventing damage by changing technique or with physical 
treamenr. When rationalizing their responses to pain, many athletes across all age 
groups described wanting to make a physical change (e.g., reduce swelling) and 
wanting to reducelprevent further pain or damage (see Table 5.7). It seemed 
reasonable that athletes of different ages may choose to respond to pain in different 
ways in order to order to make a physical change or to prevent further pain or 
damage. That is, although all gymnasts may want to prevent pain and injury, those 
at different ages may have different methods of attaining this goal. The idea that 
younger athletes may rely more on physical treament by themselves or their coach 
(responses 5 and 6) and older athletes rely more on switching or decreasing the 
intensity of their activity (responses 3 and 4) to prevent pain and injury was 
explored by first counting the incidence of rationales 14. 15, and 16 (preventing 
further paiddamage) associated with responses 3 and 4. In this context, rationales 
14-16 were used by 1 group 1 participant, 8 group 2 participants, and 17 group 3 
participants. Compared to group 1 and 2, group 3 participants understood to a 
greater extent that they could prevent pain and injury by changing their physical 
activity to make it less strenuous or by changing their technique. 
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The occurrence of the same rationales (14-16) to explain physical treatment 
by themselves or by their coach (responses 5 and 6) was counted. In this context. 
rationales 14-16 (preventing funher paiddarnage) were used by 13 group 1 
participants, 15 group 2 participants, and 29 group 3 participants. It appears that 
even younger participants understood the role of direct physical treatment, such as 
ice or stretching, in the management of pain. As gymnasts get older, they learn that 
there are other things they can do, such as changing their physical activity, to reduce 
pain and prevent injuries. However, older gymnasts continue to rely on direct 
physical treatment in addition to adjusting their training technique in order to 
prevent pain and injury. 
Exploration 9) Reacrion to sensation as a rationole for response to pain. A 
very concrete reason for responding to pain is that "it hurts." A count of the use of 
rationale 2 (reaction to sensation) was conducted across pain types. Crosstabulation 
revealed 9 (43%) of group 1 participants, 14 (82%) of group 2 participants. and 25 
(83%) of group 3 participants to use this rationale for their response to pain. A 
one-way analysis of variance followed by LSD post-hoc tests revealed significantly 
(F = 4.3, p < .02) more participants from Groups 2 and 3 used rationale 2 than 
participants from group 1. The large percentage of older participants using this 
concrete rationale may appear surprising. However, as described earlier, older 
athletes used more rationales per response than the younger athletes. Thus, older 
athletes combined the concrete rationale with more advanced ones. 
Exploration 10) Reliance on adulrs. The extent to which the gymnasts relied 
on their coach andlor parent to address their pain was explored. The use of 
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rationale 6 (adult can give help) across all pain types was counted. Crosstabulation 
revealed 10 (48%) group 1 participants. 9 (53 %) group 2 participants. and 18 (60%) 
group 3 participants used rationale 6 to explain why they would tell an adult about 
their pain. A one-way analysis of variance revealed that the groups were not 
significantly different from each other (F = S6).  Rationale 6 reflects a very basic 
understanding of why it is important to tell an adult about pain. Rationale 15, 
reduce/prevent further pain. on the other hand, is a more advanced rationale for 
telling an adult about pain. The older athletes did use the basic rationale of "adult 
can give help" just as often as the younger athletes, but. as described earlier, they 
combined this basic rationale with more advanced rationales. 
Erploration I I )  Erpecred effects of continuing gymnastics wirh pain. With 
RAPI question 3 the participants were asked what would happen to their painful 
body part if they continued to train with each type of pain. Although gymnasts may 
or may not choose to continue with certain types of pain. RAPI question 3 was 
designed to determine specifically if they understood the potential physical 
consequences of their decisions. The responses to this question were coded 
according to the descriptions shown in Appendix C. Participants were allowed to 
say a maximum of three things that might happen to their body. Below are reported 
the most popular responses for each type of pain. Responses endorsed by 6 or more 
participants are included. 
The most popular response for what would happen if gymnastics continued 
with type B (exertion) is that a conditioning effect would be achieved. There were 
58 participants having had experience with this type of pain, and 20 of them 
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appreciated the physical gains this feeling of exertion signalled. However, 15 
participants stated that the pain could intensify or recur and 10 said that damage 
could occur or worsen if they continued with type B pain. Given that panicipants 
were allowed to mention three things that might happen to their body, it is possible 
that they described achieving a conditioning effect as well as having more pain or an 
injury. 
There were 17 participants having had experience with type C pain (muscle 
stiffness), and 6 of them stated that nothing would happen to their bodies if they 
kept training with this type of pain. The categories of pain intensifying/recurring 
and damage intensifyinglrecurring were each used 3 times. 
Most (50) participants had experience with type D pain (momentary), and 27 
stated that nothing would happen to their body if they continued with that type of 
pain. Sixteen of them said that the pain could intensify or recur, while 11 of them 
said that damage could occur or worsen if they continued gymnastics with type D 
pain. 
Of the 49 participants having had type E pain (minor acute injury), 33 said 
that if they continued training with it damage could occur or the present injury could 
get worse. The consequence of pain intensifying or recurring was used by 24 of the 
participants, 10 of them said that nothing would happen to their body, and 6 said 
that the body part would take longer to heal. 
There were 20 participants having had experience with type F pain (serious 
acute injury) and 14 of them said that damage to their body would occur or worsen 
if they continued gymnastics with that type of pain. Ten participants said that the 
pain would intensify or recur if they continued. 
Type G pain (chronic) was experienced by 17 participants. Nine of them 
said that damage would occur or worsen, 7 said that the pain would intensify or 
recur, and 6 said that nothing would happen to their body if they continued with this 
type of pain. Some of the participants stated that although pain might increase, they 
were aware from experience that they would not be making their condition worse. 
Due to the large number of possible expected effects it was difficult to look 
at age differences in the expected effects of continuing gymnastics with each of the 
pain types. Table 5.12 illustrates age differences in expected effects of continuing 
gymnastics with pain types B (exertion) and F (serious acute injury). 
Table 5.12. Number of participants endorsing each "expected effect" of continuing 
with pain types B (exertion) and F (serious acute injury) by age group. 
Age Group 
Expected effect 1 (6-8 yrs) 2 (9-10 yrs) 3 (11-13 yrs) 
1) Don't know 1 0 I 0 0 1 
2) Nothing 2 0 6 0 5 0 
3) Enhances 
performance 0 0 0 0 0 0 
4) Conditioning 
effect 3 0 6 0 12 0 
5) Body fatigues 1 0 2 0 2 0 
6 )  Pain intensifies 6 0 2 3 7 7 
7) Damage 1 2 4 4 6 8 
8) Longer to heal 0 0 0 0 1 3 
9) Interferes with 
performance 0 0 0 0 0 0 
Note: Not all participants had experience with each type of pain. 
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There were only 2 participants aged 6-8 having had experience with serious 
acute injury (type F) and they both believed that damage may intensify or recur if 
they continued with that type of pain. Likewise. participants from the other two age 
groups believed that pain or damage to their bodies may intensify or recur if they 
continued with pain due to a serious acute injury. All participants had a variety of 
beliefs about what may happen to their bodies should they continue with pain due to 
exertion. Even the youngest participants described achieving a conditioning effect as 
the result of pain due to exertion. 
Erploration 12) Value of pain. Table 5.13 illustrates the results of a count of 
the use of 5 "good things" about pain followed by crosstabulation by age group. 
The most striking finding revealed by Table 5.13 is the large number of participants 
from at1 groups who said that pain was a good thing when it lets them know that 
they have been working hard. Participants tended to clarify this view of pain by 
stating that the sensation they described as a signal of hard work was not painful in 
the same way pain from an injury was painful. That is, they would describe having 
sore muscles or feeling exhausted as a signal of hard work. Nonetheless, many of 
them did state that knowing that they worked hard was one value of pain. 
Category 4 was used sparingly by the athletes. Some of the things athletes 
said that fit into this category were: "You get tougher. If you have a lot (of pain) 
the little ones don't hurt so much. "; "If you get used to it (the pain), you can handle 
it in a competition. " 
Category 5 goes beyond category 3 as it includes the knowledge that the 
athlete has not only worked hard, but has also made an improvement in hisher 
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physical condition. This category was mentioned much more by group 3 
participants compared to the other groups, suggesting that as athletes get older and 
have more experience with exertion, they recognize that this particular type of pain 
does lead to physical gain. 
Table 5.13. Percentage of participants in each age group using the various value of 
pain categories. 
Age Group 
Category 1 (6-8 yrs) 2 (9-10 yrs) 3 (1 1 -1 3 yrs) 
3) Signal of hard work 57 76 70 
4) Increases tolerance for 
physicall mental pain 
5) Signals an improvement in 
physical condition 
6) Can use it for secondary 5 
gain 
8) Signals a warning to stop or 19 35 40 
take some action 
reflected "don't know" or a non-response. 
Very few participants mentioned the opportunity for secondary gain as a 
value of pain. In fact, category 6 was used by only 8 of the 68 participants. 
Approximately one third of the participants recognized pain's value as a 
signal to stop activity and/or check and see what is wrong. As will be discussed 
below, this result is quite different from that found by Harbeck and Peterson (1992), 
who found that even college freshmen did not see the diagnostic value of pain. 
Summary of selected results 
Influence of aae. There were significant correlations between age and the 
following variables: (a) number of pain types identified; (b) type of pain descriptor 
134 
used; (c) understanding of pain causality; and (d) understanding of the value of pain. 
This result demonstrates a developmental sequence in the understanding various pain 
concepts. 
Sex differences. T-tests revealed girls to train for more hours per week and 
to see gymnastics as more important than the boys. Crosstabulation revealed that 
the girls' "most pain ever" was most likely caused by a gymnastics-related event 
while the boys' was caused by a non-sport related event. 
Distinction between exertion and oain. Of the athletes having experience 
with physical sensations due to exertion, 75.5% did not consider the sensations to be 
painful, at least not in the same way they considered other types of pain to be 
painful. This result was significant (Chi-square = 13.75, Significance = .0002). 
Pain descri~tors. Compared to group 1 (6-8 years) participants, those in 
group 3 (11-13 years) were significantly more likely to use specific labels and 
metaphors when describing how their pain felt. Group 1 participants were more 
likely to use synonyms or discuss intensity when describing their pain. 
Iniurv definition. A one-way analysis of variance revealed that the 3 age 
groups did not differ with respect to the type of deffitions they used when 
describing an injury. The majority of subjects defined an injury as a type of 
specific, identifiable damage to their body. 
Understanding of pain causal i~.  A one-way analysis of variance followed by 
LSD post-hoc tests revealed group 2 (9- 10 years) and group 3 (1 1-1 3 years) 
participants to have a significantly @ < .05) more mature understanding of how 
pain is caused. Fifteen participants were able to describe the role of the brain 
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and/or the nerves in pain causation. 
Understanding of the value of vain. A one-way analysis of variance followed 
by LSD post-hoc tests revealed group 2 (9-10 years) and group 3 (1 1-13 years) 
participants to describe significantly (p < -05) more "good thingst' about pain than 
group 1 (6-8 years) participants. 
Secondarv gain. A one-way analysis of variance followed by LSD post-hoc 
tests revealed group 3 (1 1-13 years) participants to describe significantly more 
instances where they had used pain for secondary gain than group 1 (6-8 years) or 2 
(9- 10 years) participants. 
Use of cognitive techniques. Crosstabulation revealed that two participants in 
each age group reported using a cognitive technique in response to pain. 
Res~onses to ~ a i n .  Crosstabulation was used to determine the most popular 
responses to the various types of pain (see Appendix C for a description of the pain 
types). For pain types B (exertion), C (muscle stiffness), and D (momentary) the 
majority of participants reported continuing gymnastics. Most participants continued 
gymnastics with type E pain (minor acute injury), but only after they had made 
some response to it such as changing their technique or stretching. All participants 
having experienced type F pain (serious acute injury) reported they stopped what 
they were doing, treated the pain with something such as ice, and did not continue 
gymnastics. In response to type G pain (chronic), participants reported continuing 
gymnastics after either switching their physical activity or treating the pain with 
something like ice or stretching. 
Rationales for remonses to pain. Rationale 4, "Not serious, or nothing can 
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be done" was used by the majority of participants in rationalizing their responses to 
pain types B (exertion), C (muscle stiffness), and D (momentary). Few participants 
used rationale 4 for type E (minor acute injury) pain, no participants used it for type 
F (serious acute injury), and about 50% used it for type G pain (chronic). Rationale 
10, "To achieve a conditioning effect" was used by 35% of the participants in 
discussing type B pain (exertion), but was rarely used with the other pain types. 
Rationale 15, "To reduce/prevent further pain" was used frequently with pain types 
D, E, F and G (momentary, minor and serious injury, chronic), and rarely with 
types B and C (exertion, muscle stiffness). Rationale 16, "To prevent further 
damage" was used very rarely for pain types B and C, but was used quite frequently 
for pain types D to G. The majority of gymnasts having had chronic pain stated that 
they believed adults (e.g., coaches, parents) could be relied on to tell them what to 
do about chronic pain. 
Gymnasts were more likely to think of the future consequences of pain types 
E, F, and G (minor and serious acute injury, chronic pain) than they were to think 
of the importance of training or competing. No participant reported continuing 
gymnastics with a serious acute injury (type F) due to any of the following 
rationales: wanting to compete or achieve goals, pressure from others, pain is a part 
of sport. 
Gymnasts of all ages appreciated that there were things they could do in 
response to pain to prevent further pain and/or damage. Younger participants more 
frequently used the method of direct physical treatment, such as ice or stretching, in 
the management of pain. Older gymnasts, on the other hand, recognized that there 
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were additional things they could do, such as changing their physical activity, to 
reduce pain and prevent injuries. 
Effects of continuing m s t i c s  with pain. The majority of gymnasts 
believed that if they continued to train with type B (exertion) pain they would 
achieve a conditioning effect. Most gymnasts believed that nothing would happen to 
their bodies if they continued with pain types C (muscle stiffness) and D 
(momentary) and that damage could occur or intensify if they continued with types 
E, F, and G (minor and serious acute injuries. chronic). 
Discussion 
The aim of this study was to learn about young gymnasts' understanding of a 
number of concepts concerning span-related pain. Of special interest was gymnasts' 
understanding of pain causality and the value of pain, since previous research with 
general populations has revealed children to have a very immature grasp of these 
concepts. In addition, the study was designed to fmd out whether young gymnasts 
are able to distinguish different types of pain, and if so, whether they respond 
differently to each type of pain. 
Since no standard method of interviewing athletes about their experiences 
with and responses to sport-related pain existed, an hterview for this purpose was 
designed over several stages. Questions comprising the Response to Athletic Pain 
Interview (RAP0 were piloted on young athietes from a variety of sports. During 
piloting, questions were modified and prompts added so as to obtain as complete a 
picture as possible of the various ways in which athletes respond to pain and the 
rationales they have for their responses. Other questions asked athletes to describe 
how their pain felt, to define an injury, to explain how pain is caused, to describe 
the value of pain, and to describe any instances of using pain for secondary gain. In 
its fml form, the RAP1 included a scoring system such that interviews were scored 
from audio tapes by a research assistant. 
Other measures used in the study included the Vocabulary and Pattern 
Analysis subtests from the Stanford-Binet Intelligence Scale (SB score), tests of 
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cognitive developmental level based on Piagetian theory, and background questions 
to assess variables such as number of years in gymnastics and experience with pain 
and injury. Although age, SB score, and cognitive developmental level were 
expected to correlate significantly, the latter variable did not correlate with the two 
former ones. Funher, cognitive developmental level did not discriminate 
performance on any of the dependent variables. 
The failure of the cognitive developmental task to produce expected results 
appeared due to the fact that the task chosen was a poor one. The Blocks task 
simply did not measure the construct of cognitive development. Future research 
should include tests of cognitive development with proven validity and reliability. 
Crow (1997) has used the Cartoon Conservation Scale with children aged 5 to 13 
years in developing an instrument to assess children's pain perspectives. 
Validity and Reliability Issues 
Research concerning understanding of pain in general populations of children 
commenced with researchers developing their own interview methods. Research in 
that area has now progressed to the point where investigators are validating their 
instruments and ensuring their reliability (Crow, 1997; McGrath, Speechley , Seifen 
& Gorodzinsky , 1997). This progression must likewise take place in the area of 
athletics, where questions such as those in the RAPI must be validated on athletes 
from different sports. Researchers would be wise to follow the example of Crow 
(1997) who documents the development of an inventory for assessing children's pain 
perspectives. Suggestions are made below for which items to retain on the RAPIts 
" response " and "rationale " categories for future research with gymnasts. 
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In this project age was used to group participants. However. a group of 
athletes at a particular age may be at different levels in their spon. In gymnastics. 
for example, athletes undergo periodic testing and on the basis of their performance 
are placed in a particular level of competition. The same is true for other sports, 
such as in the martial arts where athletes progress through the different colors of 
belts. Future research may compare the effect of level of competition versus age on 
the understanding of pain concepts. 
In the present study, type of injury resulting in pain was classified according 
to the coding system presented in Appendix C and developed with the procedure 
described in the Method section. Although scales for indexing very severe injuries 
exist, no coding scheme for minor injuries existed. Peterson, Saldana and Heiblum 
(1996) recently developed the Minor Injury Severity Scale, which may be useful for 
classifying spon-related injuries. Future research must strive to find reliable scales 
with which to index types and severity of injuries in spon. 
The Influence of Age 
As expected, age had a great impact on a number of dependent variables. 
Participant performance on variables expected to be influenced by age is discussed 
below. 
Number of different @ x s  of ~ a i n  identified. Each of the three age groups 
differed significantly in terms of how many different types of pain they had 
experienced. The oldest age group described significantly more types of pain, 
reflecting what is probably a combination of their greater experience with spon- 
related pain, their greater understanding of different pain sensations, and, perhaps, 
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their better verbal ability. Although verbal ability should not be ignored as a factor. 
discussion with coaches revealed that younger gymnasts were not training at a level 
so as to experience pain the day after a strenuous work-out (Type C) and had far 
fewer injuries than older athletes. Thus, it is more likely that experience with pain 
and injury, which was correlated with age, accounted for the difference in the 
number of types of pain experienced rather than verbal ability. It would be 
interesting to compare children having little experience with pain and injury to 
gymnasts on the ability to identify different pain types. Such a comparison may 
determine whether age or experience with injury is more relevant in being able to 
distinguish pain types. 
The distinction between exertion and ~ a i n .  The majority of participants from 
each age group did not believe the sensations they experienced due to exertion to be 
"painful. " In response to the question, "Would you call that (exertion) pain?, " one 
six-year-old girl replied ". . . i t  hurts, but you can keep on going, because it's just.. . 
'cuz it works your muscles." Having had experience with this type of sensation. the 
gymnasts felt able to determine the relatively benign nature of it, and many of them 
appreciated the training effect it signalled. That children can make distinctions in 
types of pain has also been shown in children suffering pain due to illness. 
Stefanatou & Bowler (1997) found children aged 5 to 13 years were able to 
distinguish pain due to sickle cell disease from other pain and that this ability 
increased with age. 
Coaches may want to provide information early on regarding different types 
of pain and the meaning of pain due to exertion. Young athletes may benefit from 
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learning how exertion pain occurs and the effect of it. Such information may 
encourage them to consistently train to achieve a conditioning effect without 
overtraining. As stressed by Caine and Lindner (1990), however, it is sometimes 
difficult to determine the "fme line" which can exist between the physical work load 
producing a mining effect and that producing an injury. In addition. any 
experienced athlete knows that both pain due to exertion and pain due to an injury 
can occur simultaneously, and one may mask or distort the perception of the other. 
For the reasons described above, it may be helpful for coaches to explain to young 
athletes the difference between "pain" due to exelion and pain due to an injury, and 
how to identify and respond to each type in a way that both maximizes progress in 
the sport and minimizes incidence of injury. 
Rationales per resnonse to pain. Participants aged 9 to 13 used significantly 
more rationales to explain their responses to pain. The older gymnasts considered 
more factors when responding to pain, reflecting their practice of not simply 
responding to pain because it hurts, but because of what it may or may not imply. 
For example, the older gymnasts understood that some types of pain had to be cared 
for in order to prevent fuaher damage to the body. Again, this result may be 
influenced by verbal ability as well as children's ability to consider rationales for 
responding to pain. More intensive prompting may have elicited more rationales 
from the younger children. As discussed by Ross and Ross (I984b), the type of 
questioning determines the type of response obtained. 
It is important for researchers to consider a number of different methods of 
obtaining information from children and using the one that will allow children to 
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provide as much information as possible. Questioning young children may be best 
done with imaginative and entertaining vignettes or by asking children about 
something concrete they can understand. For example, children could be asked 
"What if your teddy bear hurt her arm like you did doing gymnastics. why would 
she tell her coach?" 
Use of pain descriotors. The 6- to 8-year-old gymnasts were unable to give 
clear descriptions of their pain. and specific labels and metaphors were not used 
with great frequency until age 11. These results confirm other findings (Harbeck 
and Peterson, 1992) that children between the ages of 6 and 8 are unable to provide 
specific labels for pain sensation. When asked what the pain felt like after she 
struck her head. one 6-year-old gymnast stated "Like I banged my head." When 
describing another type of pain, however, this same girl said "It feeled like it was 
stinging a little bit." Use of specific labels such as "stinging" were quite rare 
among the 6- to 8-year-olds. 
Specific labels are important for health care professionals who often use this 
information from a patient in making a diagnosis. It is much more informative to 
the professional to how that the pain has a "stabbing" sensation than to hear that "it 
hurts a lot." Professionals need to be aware that children below the age of 9 are 
unlikely to provide specific labels that are generally used for diagnosing pain 
conditions. 
Most gymnasts aged 11 to 13 used metaphor or specific labels to describe 
their pain. As an example of a metaphor, a 12-year-old boy described the pain from 
his "rips" (skin tom from the hands) this way: "It feels like underneath your nails - 
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sensitive - and it hurts to touch it a d  stuff. So its like fine then but as soon as you 
put your finger on it or something, then it like really, I can't think of a word, I 
don't know - I can't think of what it feels like." Common examples of specific 
labels were "sharp, I' "dull " and "stinging. " 
The 11- to 12-year-old participants in Harbeck and Peterson's (1992) study 
relied on intensity, duration and metaphor when describing their pain. Compared to 
that sample of general children, the gymnasts in this study had an enhanced ability 
to use specific labels when describing how their pain felt. It is possible that 
gymnasts, having had more experience with pain than general populations of 
children, are bener at describing pain due to being asked more frequently for pain 
descriptors by their coaches and health care professionals. 
Understandine of pain causalitv. Gaffney and Dume (1987) attempted to 
assess children's understanding of the causality of pain by asking them to complete 
the sentence "A person gets pain because.. . ." Of the 680 participants aged 5 to 14 
years, only 10 gave a physiological explanation which included descriptions of pain 
functioning as a warning to take some action and descriptions of the mechanism of 
pain sensation. Trauma, such as bumping one's head, was described by 213 
participants, while almost half the participants (323) described some type of 
transgression as the cause of pain. Transgression included things like eating too 
much, running too far, going outside without a coat, and being naughty. Gaffney 
and Dunne (1987) interpreted their results to indicate that children believed that they 
would be punished with pain for misbehaving (immanent justice). However, 
children's understanding of any concept depends not only on their cognitive 
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development, but on researchers' ability to develop strategies to clearly elicit their 
understanding (McGrath, 1995). 
The manner in which Gaffney and Dunne (1987) posed their question to the 
children pulled for responses reflecting trauma or transgression. When asked what 
causes pain, most people will invariably recount an event which caused them to feel 
pain. It is not conventional for people to describe the mechanism of pain sensation 
when they are asked "how did you get hurt?" or "what caused your pain?" They 
will describe the event (e.g., eating too much causing a stomachache or banging into 
the coffee table causing a bruise) which led to pain. Likewise, the children in 
Gaffney and Dume's (1987) study were answering the question in an acceptable 
manner by listing possible events, such as eating too much, which might result in 
pain. Responses indicative of transgression do not necessarily mean that the 
children believed in immanent justice. 
Another interpretation of the results of Gaffney and Dume (1987) is that the 
children understood the existence of a connection between overeating and 
stomachaches or watching too much TV and headaches, and, if prompted, may have 
been able to describe what actually caused them to feel pain. As pointed out by 
Wilkinson (1988) and Ross and Ross (1984b) the way in which questions are asked 
influences the answer given. Questions asked as a form of "testing" tend to produce 
the least elaboration from children (Willcinson, 1988). 
Harbeck and Peterson (1992) used a more specific type of questioning to 
assess children's understanding of the causality of pain. They presented vignettes to 
the children and asked them to think about the story and say why their body part 
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hurt. They found that when a general population of children aged 6 to 7 yean were 
asked what causes the pain from a skinned knee, their responses typically reflected a 
re-statement of what caused the injury rather than what caused the pain. Those 
participants age 8 to 10 tended to provide a description of the pain rather than 
saying why a pain hurts while those aged 11 to 12 described things they could see or 
feel, such as the skin corning off. Children did not describe transgression as a 
reason for pain. The difference between the procedures used in Gaffney and Dunne 
(1987) and Harbeck and Peterson (1992) is that in the latter study children were 
given a specific incident to consider and then asked "why the pain hurts" as opposed 
to being asked to list possible reasons as to why pain occurs. The method used by 
Gaffney and Dunne (1987) was vague, and children responded to the question in a 
socially acceptable manner by listing things which could result in the experience of 
pain. 
In the present study, the question to assess gymnasts' understanding of the 
causality of pain was further refined to discourage participants from describing the 
event which caused pain and to encourage them to think about the mechanism of 
pain sensation. Participants were asked to consider a gymnast who twisted herhis 
ankle and to describe why the gymnast felt pain. If they recounted the cause of the 
injury, or described a physiological event whch led to the pain, they were further 
prompted to describe the mechanism of pain sensation ("Yes, but what's going on in 
hedhis body that causes herfhim to feel pain?"). This method resulted in 22 of the 
68 participants describing the role of nerves andlor the brain when describing what 
causes pain. A comparison of the results of this study with those of Gaffney and 
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Dunne (1978) and Harbeck and Peterson (1992) highlights the importance of 
choosing appropriate questions when doing research based on non-standardized 
questions. The wording of a question can pre-determine the response it is designed 
to elicit. 
The results of this dissertation are consistent with those of previous research 
(Gaffney & Dunne, 1987; Harbeck & Peterson, 1992) in that they support a 
developmental trend in understanding pain causality. However, the participants in 
this study had an understanding of pain causality that went far beyond that displayed 
by participants in previous research. Gafhey and Dume (1987) found only 10 of 
their participants aged 8 to 14 (2%) to use a physiological explanation for pain and 
no participants age 5 to 7 used such an explanation. Although they did not provide 
information regarding the number of children using each type of response, Harbeck 
and Peterson (1992) found that participants aged 8 to 12 tended to provide a 
description of the pain event rather than using a physiological explanation of pain 
causality. Even college freshman were found more likely to describe factors 
contributing to pain rather than providing physiological explanations (Harbeck & 
Peterson, 19%). 
The gymnasts in this study aged 6 to 8 did not use physiological explanations 
for pain causality, consistent with previous research. Often, like this 6-year-old 
girl, they said pain was caused " 'cuz it hurts." The younger gymnasts were also 
likely to describe the cause of the injury instead of the cause of pain. For example, 
one 7-year-old girl said the pain in the gymnast's ankle was caused "'cuz she twisted 
it. " Older children included physiological content in their answers. For example, 
148 
one 9-year-old boy replied, "Because the muscle - I don't know what it is - like the 
muscle gets stretched too far or something. " A few gymnasts considered cognitive 
causes. such as this 12-year-old boy who said, "Its hurt and I don't know - maybe 
it's because they see it and they know its supposed to bun - maybe that's why. " 
The present study found 15 (32%) of participants aged 9 to 13 to describe the 
role of the nerves andlor brain in pain causality, a percentage much higher than that 
found previously. Other research has revealed children learn concepts not just by 
growing older, but by gaining experience with them (Gelman & Baillargeon, 1983; 
Hams, 1993). Since gymnasts probably have more experience with pain than 
general populations of children, it is intuitive that their understanding of pain 
causality develops more rapidly. It appears that gymnasts may be more "in tune" 
with their bodies (Thornton, 1990) than the general samples of participants used in 
previous research examining children's concepts of pain (Gaffney & Dunne, 1987; 
Harbeck & Peterson, 1992). 
It is also possible that it was the manner in which the pain causality question 
was asked rather than the population which produced the result. The following is an 
exchange with a 13-year-old female gymnast: 
Interviewer: Now suppose a gymnast twisted her ankle and it hun. Why 
does she feel pain? 
Gvmnasr: Because her ankle - she's stretched it the wrong way and its not 
used to going that way. 
Inremiewer: Right - not used to it - okay - and what's going on in her body 
that causes her to feel the pain? 
Gvmmr: Her ankle is sending signals to her telling her its hurt. 
Interviewer: Okay, sending signals to where? 
Gvmnarr: Her brain. 
Prompting general populations of children in a manner similar to the one 
149 
used in this study may produce a similar result. That is, asking children specifically 
what goes on inside the body to cause one to feel pain may elicit responses that 
previous researchers have taken as representing an advanced understanding of 
physiology, but are really concepts learned by the age of 10 (as discussed below). 
Surprisingly, there was no difference in understanding of pain causality 
between groups 2 (9-10 years) and 3 (1 1-13 years). Several of the 10-year-old 
participants mentioned that they had recently learned about pain sensation in school 
that year. Thus, many of the participants in group 2 had recent knowledge of the 
role of the nerves and brain in the process of pain sensation while some of the older 
participants may have already forgotten this information. 
Understanding the value of ~ a i n .  Approximately one third of the participants 
recognized pain's value as a signal to stop activity andlor check and see what is 
wrong. For example, one lo-year-old boy said pain "tells you when you're hurt so 
you don't keep going. " This result is quite different from that of Harbeck and 
Peterson (1992), who found 6- to 12-year-olds tended to see the value of pain from 
a skinned knee only in terns of secondary gain. The majority of their 6- to 10-year- 
olds could not think of a single value for pain, and even college students tended not 
to see the diagnostic value of pain (Harbeck & Peterson, 1992). Once again, it 
appears that experience with pain and injury helped the young athletes in the current 
study develop bowledge about pain that general populations of children may lack. 
More recent research (McGrath et al., 1997) has revealed 68% of a sample 
of 5- to 16-year-olds recognized pain as a warning signal and that this recognition 
increased with age. Unforrunately, the authors did not reveal the questions used to 
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elicit this knowledge or what responses consti~ted recognition of pain as a warning 
signal. 
A large number of participants from all groups said that "pain" was a good 
thing when it let them know that they had been working hard. In these cases pain 
was described as feeling exhausted or as having sore muscles. For example, an 1 1- 
year-old girl said ". . .the burning in your muscles. That's good because the muscle 
regenerates itself and gets stronger." The type of pain being discussed in this case 
(due to exertion) may be more relevant to pain's utility than the types of pain used 
in previous research by Harbeck and Peterson (1992). 
A few of the athletes made reference to the "no pain, no gain" axiom when 
describing this value of pain. Beyond working hard, many of the older athletes saw 
pain as valuable when it indicated an improvement in physical condition; none of the 
participants aged 6 to 8 years mentioned this value of pain. It is possible that some 
young athletes misinterpret the axiom "no pain, no gain" to mean they should keep 
training even with pain due to an injury. Since this axiom is used so frequently and 
so widely (it was seen on a poster in one of the gyms from this study), coaches 
should take care to clarify to their athletes its intent. 
Secondarv gain. Ross and Ross (1984a) found 35% of their sample of 
children aged 5 to 12 years reported using pain for secondary gain. In the present 
study 41 % of the gymnasts reported pretending they had pain or exaggerating their 
amount of pain to avoid some activity or to gain attention or favours (this included 
seeking secondary gain at home/school). Snyder (1990) suggested athletes may use 
pain to account for a poor athletic performance, for example, saying they fell from 
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the beam because of a painful ankle injury rather than due to error. In the present 
study none of the gymnasts said they had used pain to account for a poor 
performance; however, although the gymnasts were asked about using pain for 
secondary gain in the gym, they were not prompted to discuss situations where they 
may have used pain for the specific purpose of accounting for a poor performance. 
Six (20 %) gymnasts from group 3 (1 1- 13 years) said they had pretended to 
be in a lot of pain to avoid doing something they were scared of in the gym. This 
finding highlights the feats these children are performing on a daily level. Certainly 
coaches are available to provide assistance during these complex moves, but young 
gymnasts continually take risks and ask themselves to do things they sometimes feel 
are not in their best interests. 
Iniurv defit ion. The three age groups did not significantly differ in how 
they defined an injury. Among the 68 participants, 35 definitions were categorized 
as a specific type of identifiable damage and 15 were categorized as a non-specific 
hurt, pain, fatigue, or sensation. Only eight participants described an injury in 
terms of how it limited their activity. With appropriate prompts, it is possible that 
more participants would have used this latter response mode. For example, asking 
participants how an injury affects them may have elicited this type of information. 
Prediction of understanding of oain causalitv. The best predictor of 
understanding of pain causality was age. The variables of training hours per week, 
injury experience, and number of different types of pain identified added an 
insignificant mount  to the regression solution. Given the high correlations found 
between age and these three variables, the result was not surprising. That is, as age 
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increased, so did the number of hours spent training. number of injuries, and ability 
to identify different pain types. It would be interesting to compare understanding of 
pain causality between two groups of young athletes who trained an equivalent 
number of hours but who differed in their experience with injury. If injury 
experience predicts understanding of pain causality, then those with more injuries 
should have a more cognitively mature concept of pain causality. 
Cognitive techniaues. Two participants in each age group responded to pain 
by using some type of cognitive technique. This result was unexpected. Not only 
were more participants expected to report using cognitive techniques, older 
participants were expected to use them more frequently. The use of cognitive 
strategies by children undergoing painful medical treatments has been well 
documented (Branson & Craig. 1988; Brown et al.. 1986; Siege1 & Smith, 1989) 
and results have revealed older children to use these strategies more frequently than 
younger ones. Younger children tend to rely on behavioral strategies such as 
holding a parent's hand. 
It is possible that participants in the current study did not think to describe 
their use of cognitive techniques as they were asked what they did when they had 
pain, not what they thought. Since it may not occur to participants to describe their 
cognitions in response to pain, future research designed to glean such information 
will require a question aimed specifically at cognitive techniques. For example, 
athletes could simply be asked what they thought during an experience with pain. 
Sex Differences 
On average, the girls trained 5 hours per week more than the boys. Boys do 
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not mature as quickly as girls in the sport of gymnastics, therefore they are able to 
gradually enter the sport. By the age of ten girls often know whether they have a 
future in competitive gymnastics. When studying gymnastics, researchers might besr 
study the sexes independently when investigating any variable that may be affected 
by training time. In addition, using training time as an independent variable should 
be avoided if other variables are expected to be affected by age and/or cognitive 
skills. That is, comparing boys and girls both training 10 hours per week would 
result in the girls being younger than the boys. The above is an instance of the so- 
called matching problem (Miller, l998), that is common in developmental research. 
Girls rated gymnastics as significantly more important than boys. This may 
be due to the fact that girls were training more h o w  per week and thus had less 
time to devote to other activities that may have been important to the boys. Another 
consideration is that girls mature in the sport so much earlier than boys, so for the 
girls gymnastics was "serious business." The girls really have little time for fun 
during training as they must quickly make improvements in their skill and 
conditioning levels. Indeed, the atmosphere at the boys' gym was much less intense 
than at the girls' gym. The boys appeared to have more time to "horse around" 
than the girls. 
There were no sex differences in variables such as number of different pain 
types identified, use of pain descriptors, understanding of pain causality or value of 
pain, injury definition, and use of pain for secondary gain. Since recent research 
with general populations of children has revealed boys to be greater risk taken and 
report more injuries than girls (Jelalian, Spirito, Rasile, Vinnick, Rohrbeck, & 
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Arrigan, 1997; Morrongiello, 1997;), it would be interesting to compare male and 
female gymnasts on these two variables. 
Degree of Danger Posed bv Gymnastics 
When asked to describe the event causing their "most pain ever" a 
gymnastics-related event was described by 52% of the participants while 42% of 
them described a non-sport related incident (e-g., falling out of a tree or off a 
bicycle). Only 4 participants mentioned another sport as the context for their "most 
pain ever." However, many of the participants had gymnastics as their sole spon or 
were participating only casually in other sports. 
It is difficult to know how to interpret the above result. Although gymnastics 
was only slightly more dangerous than everyday activities such as riding a bicycle or 
climbing a tree, the comparison was between gymnastics and all other activities 
combined. While it is m e  that some of the gymnasts spent a great deal of their 
spare time in the gym, many of them had time for other activities. In addition, this 
result does not include other injuries that are less painful, such as chronic over-use 
injuries. It would be informative to compare gymnasts to athletes from other sports 
on what type of event has resulted in the most pain. 
In addition to the question about the event producing the "most pain ever," 
there were some other fmdings related to the dangerous aspects of gymnastics. One 
example of the dangerousness of gymnastics is the finding that six gymnasts reported 
pretending to be in pain in order to avoid doing something they were afraid of in the 
gym. Another finding was that 50% of the gymnasts aged 11-13 years reported 
having experience with chronic pain. This latter illustrates the need for increased 
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medical attention as chronic pain problems in such a young population may lead to 
disabilities in everyday life as the gymnasts mature. 
Responses to the Different Pain T y ~ e s  
One 8-year-old girl, when asked what she would do if she broke her arm, 
replied, "I'd come back with a cast, and then my coach will know that I shouldn't 
have been working as hard. 'Cuz sometimes we don't work, like, good enough, and 
sometimes we go a little further than the h e . "  This statement is remarkable as it 
provides evidence for the "line" which seems to exist between optimal-training and 
over-training and the difficulty in knowing where to fmd that line (Caine & Lindner, 
1990). 
The majority of participants reported continuing gymnastics when 
experiencing the following types of pain: exertion (type B); muscle stiffness the day 
after training (type C), and momentary pain (type D). See Appendix C for a 
description of the pain types. Most participants also continued gymnastics with pain 
due to a minor injury (type E), but only after they had made some response to it 
such as changing their technique or stretching. All participants having experienced 
pain due to a more serious acute injury (type F) reported they stopped what they 
were doing, treated the pain (e.g., ice), and terminated that session. These results 
indicate participants' belief in their ability to differentiate pain that should not be 
"worked through" versus pain that can be ignored. 
In responding to chronic pain (type G) ,  most participants reported continuing 
gymnastics after either switching their physical activity or treating the pain with 
something like ice or stretching. However, they acknowledged that these responses 
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really did not eliminate the pain and that they had learned to simply continue despite 
the pain. Although some of the participants reported that they currently ignored 
their chronic pain, they did tell their coach andlor seek professional advice at the 
original onset of pain. 
Tolerance for S~ort-Related Pain 
The gymnasts' ability to tolerate the above types of pain does not indicate 
that they possessed a generally high level of pain tolerance. The tolerance is 
situation-specific (Scott & Gijsbers, 198 1) resulting from the reinforcement 
parameters specific to the training environment. Pain experience reflects not only 
biological and psychological parameters. but also depends on the social context 
under which it occurs (McGrath & McAlpine, 1993). According to the radical 
behavioral model of pain proposed by Jaremko et al. (1 981) this tolerance for sport- 
related pain does not necessarily generalize to other pain situations. Since pain is a 
subjective experience (Merskey, 1986), it only occurs when the individual labels the 
sensation as pain. Further, pain is only experienced as aversive if the individual 
perceives it to be aversive. Thus, according to the radical behavioral model, while a 
child may label the sensation from a needle "painful" and try to avoid that stimulus, 
the same child may label certain types of gymnastics sensations as "not pain" and 
find them non-aversive. 
Rationales for respond in^ to Pain 
The majority of participants based their response to pain due to exertion, 
muscle stiffness, or momentary pain (types B, C, and D) on the rationale that the 




for pain due to a minor acute injury, no participants used it to rationalize a 
to a serious acute injury, and about 50% used it to explain their response 
to chronic pain. Thus, the gymnasts felt able to determine whether pain was serious 
enough to react to. There is, however. a difference between thinking a pain is "not 
serious" versus a pain for which "nothing can be done. " For example, pain from 
chronic injuries is often indicative of something being seriously wrong, but athletes 
often perceive there is nothing to be done to relieve this pain. An example of this 
dilemma comes from a 12-year-old boy who has just described his sore wrists and 
ankles: 
Interviewer: Okay. What do you do for that kind of pain? 
Gymnust: Just leave it cause usually it's always there. There might be one 
training practice where you don't feel it but every other time you do. 
Inierviewer: Okay, so it comes and goes but most of the time it's there. 
Qmnusf: Yeah. 
Rationale 10, "To achieve a conditioning effect" was used by 35 % of the 
participants in discussing pain due to exertion, but was rarely used with the other 
pain types. The gymnasts appeared to understand that only a certain type of pain 
indicated the achievement of improved conditioning. This is the type of pain 
relevant to the axiom "no pain, no gain. " Rationale 15, "To reducelprevent further 
pain" and rationale 16 "To prevent further damage" were used frequently with 
momentary pain, minor acute injury, serious acute injury, and chronic injury (types 
D, E, F and G) and rarely with exertion or muscle stiffness (types B and C). The 
athletes appeared to appreciate that some types of pain may worsen or lead to 
further damage if ignored. For acute injuries (types E and F), participants of all 
ages tended to respond to the pain in order to prevent further pain or further 
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damage. Not only did the gymnasts respond differently to different pain types as 
described above, they used rationales demonstrating their understanding of the need 
for different responses. 
Chronic pain appeared to produce the most ambiguous results in terms of 
responding to pain. Roughly half the participants having experience with chronic 
pain responded to it so as to prevent further pain or damage and roughly half the 
participants believed that there was really nothing that could be done to address 
chronic pain (rationale 4). As described above, participants depended on advice 
from adults when deciding what to do about chronic pain. It may be important to 
teach parents and coaches of young athletes how to respond to chronic pain and 
injury. Since adults are often relied upon to make decisions for the child, coaches 
and parents should have as much information as possible regarding the possible 
consequences of trainingkompeting with such injuries. Since many children will 
want to continue training with chronic pain, it is imporrant that coaches know what 
training techniques will and will not exacerbate the condition, when and how to 
provide treatment such as ice and heat and how much rest is required between 
training sessions. Health care professionals are most likely able to provide this 
information and as much input as possible from these professionals should be 
sought. 
Use of the RAP1 in Future Research 
For the most part, the wording of the RAP1 questions should remain 
unchanged. Participants appeared to have no trouble understanding the questions, 
nor did they appear threatened by any of them. Question 8, which asks about use of 
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pain for secondary gain, might be changed to "Have you pretended to have pain.. . " 
This wording is clearer and easier to understand. 
The number of response and rationale categories proved to be larger than 
necessary. Some of the categories were rarely used while others were overlapping. 
Recommended resDonse categories. In this study, athletes' responses to pain 
were categorized according to 13 separate actions (see Appendix C). The following 
6 response categories are suggested for use in future research: a) Paid no attention 
and continued sport; b) Switched activity or decreased intensity of workload; c) 
Physical examination or treatment by self or coach; d) Professional attention; e) Quit 
meevpractice; f) other. This number of responses will be much more manageable 
and amenable to looking at age differences. 
Recommended rationale categories. Of the 21 original rationale categories, 
the following 8 are suggested for use in future studies: a) Reaction to painful 
sensation; b) Not serious; c) Nothing can be done; d) Advice from an adult (coach. 
health care professional, parent); e) Desire to compete or achieve goals; f) To 
achieve a conditioning effect; g) To reducelprevent further painldarnage or save self 
for the future; h) other. These rationales are suggested as they reflect points 
relevant to athletes' understanding of the potential impact of training with pain. 
Although many athletes stated they used ice or some other form of treatment in 
order to "Make a specific physical change (e-g., reduce swelling)," when further 
prompted as to why they would do this they often described preventing more pain or 
further damage. Therefore, the rationale of "making a physical changet' is really 
more of a response than a rationale. 
Training Demite Pain 
Many athletes are motivated to continue training despite having pain 
conditions (Danielson et al., 1978; Guyot, 1991; Hall & Davies, 1991 ; Scott & 
Gijsbers. 198 1 ; Spink, 1988; Stamford, 1987). The present study provides evidence 
that young athletes are highly dependent on adult advice and guidance when deciding 
whether to train with chronic pain. Adults have the power to restrict training, either 
by modifying routines or by prohibiting certain activities. The results here indicate 
that adults must be very cautious in deciding what young athletes should do about 
chronic pain as these children will abide by the adults' decision. It cannot be 
expected that young children decide on their own to continue training with chronic 
pain. 
As described above, only two athletes, both from the oldest age group, 
mentioned wanting to protect their bodies for the future as a rationale for their 
response to pain. Young athletes do not necessarily understand that their future 
functioning depends on how they treat their bodies today, thus making adult 
involvement in decisions regarding chronic paid conditions all the more important. 
The results of this study also suggest that some children need guidance from 
adults in order to work through pain that is indicative of achieving a positive 
training effect. When asked how she felt the day following an intense workout. one 
girl, age 10, said, "Stiff - which to the coaches is a good sign because then we're 
working hard." This statement begs the question: Does the athlete think this pain is 
a good sign? Children will need help learning to appreciate and seek out sensations 
indicative of achieving a training effect and distinguishing those sensations from pain 
indicating an injury. 
Pressure to Traidcorn~ete 
One concern of adults working with young athletes is that children may put 
winning or meeting training goals ahead of caring for injuries. They fear that 
children are not able to make sensible choices about stopping sport when they are 
injured. In this study, however, not a single gymnast stated that she or he continued 
in sport with a serious acute injury (type F) because of wanting to compete, achieve 
goals, being pressured by others or because pain is simply a part of the sport. 
Further, when the other types of pain were examined, in only three cases did an 
athlete mention feeling pressured by others to continue gymnastics with pain. In this 
sample, athletes' motivation for responding a pain appeared to be internal rather 
than external. 
Amongst some gymnasts there may exist "rules" regarding what qualities are 
necessary to be a gymnast. For example, one 8-year-old girl replied that she would 
try to "tough it out" in response to pain. When asked why she would do that. she 
replied, "Because if you burst out and cry you're not being tough at all, and if 
you're not tough, why should you be in gym? Because gym's about being tough, 
strong, and things like that." Coaches and parents need to be on guard for the 
development of dangerous "rules" such that athletes do not take so much pride in 
blocking out pain as to put themselves at risk for serious harm. 
Preventing Further Pain or Physical Darnag 
Gymnasts of all ages appreciated that there were things they could do in 
response to pain to prevent further pain and/or damage to their bodies. Younger 
162 
participants more frequently used the method of direct physical treatment, such as 
ice or stretching, in the management of pain. Older gymnasts. on the other hand, 
recognized that there were additional things they could do, such as changing their 
training techniques, to reduce pain and prevent injuries. Since one of the factors 
leading to increased incidence of injury in young athletes is the use of repetitive 
training techniques that may lead to overuse or repetitive strain injuries (Micheli, 
1986). it may be helpful to teach young athletes how to avoid such injuries early on. 
For example, children should learn to switch activities from an emphasis on upper 
body to lower body at regular intervals and to avoid using one type of body 
movement in a repetitious manner over a lengthy time period. 
Participants did provide some evidence that their coaches were very much 
aware of the need to prevent injuries through changing training techniques. One 13- 
year-old boy described pain in his wrists when training on the pommel horse. The 
following exchange illustrates the coach's role in injury prevention: 
Interviewer: What happens to your wrists if you keep doing pommel horse 
with that kind of pain? 
Gvmrzast: Well. some of the older guys, they have, like, their wrists are so 
bad that they wear wrist wraps. 
Interviewer: So you don't have to do that yet? 
G Y ~ M S ~ :  No, and (coach's name) is trying to make it so we don't have to, 
ever. 
Expected Effects of Continuing Gymnastics with Pain 
For each of the 6 pain types, participants were asked what might happen to 
their bodies if they continued training with that type of pain. During pilot 
interviews it was evident that the young athletes were unable to consider pain types 
with which they had not had experience. Therefore, participants were asked to 
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respond to this question only if they reported having experience with the pain type. 
The majority of participants believed that a conditioning effect would be achieved if 
they continued with pain due to exertion (type B). Thus, most of the gymnasts 
appeared to appreciate the necessity of doing their conditioning routines. This 
appreciation may be accelerated in younger athletes by teaching them what this type 
of "pain" signals and why it is desirable. 
For pain occurring the day following a workout (type C), there were an equal 
number of responses that nothing would happen to their bodies and that pain or 
damage might intensify if they continued with this type of pain. Few participants 
described this type of pain and it would be interesting to obtain more data regarding 
the incidence of this type of pain and how athletes respond to it. Certainly this 
experience of pain is unpleasant, and the pain may intensify if the sore muscle is re- 
exerted, but the preliminary data obtained here suggest that young athletes believe 
further training is unlikely to cause more damage. 
Momentary pain due to things like bumps and small bruises (type D) was 
commonly experienced and the majority of participants believed nothing would 
happen to their bodies if they continued with this type of pain. Often participants 
described this pain as lasting such a brief duration that they hardly noticed it. It 
would be interesting to observe gymnasts and general populations of children in a 
playground setting and compare their responses to minor bumps and bruises caused 
while playing (Fearon, McGrath, & Achat, 1996). It may be that this type of pain 
is ignored in the gym, but is paid more attention to in other contexts. There is very 
little secondary gain to be achieved in the gym, while the demand characteristics of 
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a more social setting may elicit very different responses. 
Pain due to a minor acute injury (type E) was also commonly experienced by 
the athletes and the majority of them believed training with it could cause the pain 
or injury to intensify. This belief was also expressed by the majority of participants 
having had experience with pain due to a serious acute injury (type F). Although 
these results suggest that the majority of young gymnasts were aware of the 
consequences of continuing their sport with an injury, this does not necessarily mean 
they take this factor into account when trainingkompeting. During the interview 
athletes were not in the process of making a decision regarding training with pain, 
but were detached from such an experience and therefore able to think more 
logically. It may be that athletes do not consider this factor when in the context of 
training for an upcoming event or when in the heat of competition; data gathered at 
the time of injury might be more illuminating. 
The majority of participants having had chronic pain (type G) believed 
training with such pain would worsen the pain or damage. Several participants 
stated that although the pain might increase, they were aware from experience they 
would not be making their condition worse. As already discussed, decisions 
regarding chronic pain conditions require a great deal of input from coaches, parents 
and health care professionals. It is difficult to know whether damage is being 
exacerbated when training with chronic pain, and a young athlete should never be 
asked to make this decision without consulting health care providers. 
Understanding Pain Conce~ts and Stage Theory 
Meadows (1993) describes psychology's debate over whether cognition is 
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general (a few processes dominating cognitive behavior in all disciplines and 
domains) or domain specific (each subject area having its own specialized way of 
thinking). If cognition is general, then knowledge of all subject areas should 
develop at roughly the same rate. If cognition is domain specific, then knowledge 
only develops if one is exposed to the subject area. Meadows (1993) argues that 
cognition must be both general and domain specific, and the results of the present 
study support this view. The children in this study displayed an understanding of 
pain concepts that went beyond that of children in previous studies (Gaffney & 
Dunne, 1987, 1988; Harbeck & Peterson, 1992). 
That cognition must be both general and domain specific is intuitive if one 
considers the differences between subject areas. For example, a carpenter will not 
necessarily have high plumbing skills unless experience is also gained in the domain 
of plumbing. However, in order to gain carpentry skills, an adequate level of 
general cognition must exist in order that the specialized skills can be 
accommodated. Every person becomes an "expert" in a field, gaining the unique 
skills and knowledge required to perform a specific role. Many gymnasts in this 
study, although very young, were already expert at understanding various pain 
concepts. Their expertise was gained through experience in the specific domain. 
Many adults will never become as "expert" as the gymnasts as they will not be 
exposed to the domain specific experiences required to form an expert understanding 
of sport-related pain. 
KarmilofT-Smith (1992) concurs with Meadows (1993) in saying that the 
battle between nativists (built in domain-specific knowledge) and constructivists 
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(minimal innate knowledge and mostly domain-general learning) is unnecessary. 
Both authors believe any theory of human cognition must encompass both theories. 
For example, Piaget's constructivist view does not account for language 
development as the sensorimotor stage cannot explain language acquisition; some 
innate component must exist (Karmiloff-Smith, 1992). Karmiloff-Smith (1 992) 
describes some of the domain-specific predispositions found in other species and 
uses that evidence to reason that humans are likely to have similar or more complex 
predispositions. Piaget ' s theory is not incorrect, but according to Karmiloff-Smith 
(1992), each domain requires a "head-start" from some innate knowledge. 
Kanniloff-Smith has developed a model she calls "representational-redescription" 
which accounts for the way in which children's representations become more 
flexible and allows them to access knowledge and build theories. Throughout 
development representational-redescription recurs within each domain and will occur 
in adulthood for some types of new learning. 
Karmiloff-Smith (1992) also discusses the difference between a 
"developmental perspective on cognition" and a "cognitive perspective on 
development. " The present study had a developmental perspective on young 
gymnasts' cognitions regarding pain. It may also be informative to study this 
development from a cognitive perspective, that is, to discover how gymnasts acquire 
this knowledge of pain. 
Although previous research (Gaffhey & Dunne, 1987, 1988; Harbeck & 
Peterson, 1992) has studied children's understanding of pain based on a Piaget's 
'stage' approach, evidence from this study that gymnasts are 'experts' in this field 
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highlights the need for another approach. Indeed, Broughton (1983) has argued that 
revisionists after Piaget have only modified the original theory rather than coming 
up with a new one. This procedure has stalled finding new theories of cognitive 
development. The stage approach does not explain how children progress through 
the stages (Gelman & Baillargeon. 1983). A 'functionalist' approach appears to 
more clearly describe how children come to understand pain concepts. In the 
functionalist approach (Brown & DeLoache, 1978) children are less experienced 
than adults in all areas of functioning until gaining experience in particular domains. 
Through a series of 'novice-expert shifts.' children develop an understanding for 
various concepts. Without experience, development will not occur. The 
functionalist approach emphasizes experience over stage progression. Piaget did 
note the difference in children's understanding of related problems, but did not 
explain it. It appears that both a stage (general) approach and a functionalist 
(domain) approach are necessary to understand the acquisition of particular concepts. 
Material presented to an individual can only be comprehended and learned if the 
prerequisite cognitive saucmres exist for understanding the material. For example, 
5-year-olds will not appreciate the necessity of injury prevention based on the 
rationale of protecting themselves for future functioning when they can barely look 
past tomorrow. In order to understand the long term consequences of injury and 
pain, children have to appreciate that they will be alive for many years and lose 
their sense of immortality. 
Clearly what is needed now is a study wherein children having experience 
with sport-rclated pain are compared to children having no such experience on their 
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understanding of pain concepts. It would also be interesting to compare those 
having experience with sport-related pain to those having experience with pain due 
to medical conditions. As yet, there have been no studies examining developmental 
differences in the understanding of pain between children having experience with 
medical pain and those without such experience. Research examining the effect of 
experience with illness on the understanding of illness has produced mixed results; 
in some cases the experienced children have a better understanding of illness 
concepts and in other cases their understanding lags behind non-experienced children 
(see Harbeck-Weber & Peterson, 1993 for a review). The discrepant fmdings may 
be explained by the influence of the following variables which may have varied 
across studies: type of illness, severity of illness, stress, anxiety, locus of control, 
and education regarding illness (Harbeck-Weber & Peterson, 1993). 
Conclusions 
Previous research with general populations has demonstrated that although 
there are age-related trends, children have a naive understanding of pain causation 
and do not understand the value of pain. This lack of understanding could prove 
dangerous to children who participate in sport while experiencing pain. For 
example, children have been shown to be unable to identify physiological causes of 
pain. In this dissertation. 32% of the gymnasts aged 9 to 13 were able to describe 
the role of the brain and/or nerves in pain causation. Further, the gymnasts were 
able to identify the value of pain; especially as a signal of hard work and as a 
warning to stop what they were doing. These results support a functionalist 
approach to cognitive development as the gymnasts appeared to function as "experts" 
in the domain of understanding pain concepts, presumably based on their experience 
with pain. 
The gymnasts demonstrated an ability to respond differently to different types 
of pain. These young athletes demonstrated an awareness of the need to stop their 
sport in some cases and to continue gymnastics with certain types of pain. When 
continuing despite pain, participants usually justified their decisions by saying that 
the pain was not hannful to them. When describing why they discontinued 
gymnastics because of pain, participants often stated that the pain or injury may 
worsen. Few participants stated a concern for their future functioning. No 
participant described pressure from coaches, parents or peers to continue gymnastics 
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while experiencing pain. 
In this study pain of a chronic nature was often responded to by appealing to 
an adult; it was difficult for gymnasts to decide how to handle such a condition on 
their own. This result suggests children with chronic pain should be treated by a 
health care professional and not be left to make decisions on their own about 
training with chronic pain. Since the athletes in this study relied on adults to help 
them with chronic pain, coaches and parents need to be aware of how to avoid and 
how to treat chronic pain conditions. 
Very few gymnasts talked about wanting to preserve their physical 
functioning for the future and the youngest gymnasts did not appear to understand 
the benefits of "pain" due to conditioning/strengthening exercises. It seems clear, 
therefore, that athletes would benefit from some instruction concerning different 
types of pain, what each signals, and how to respond to each so as to minimize the 
potential for developing serious injuries or disabilities. 
Future research should further investigate the role of cognitive developmental 
level and intelligence in athlete's understanding of sport-related pain. It will be 
especially important to discover whether there are athletes who focus solely on 
winning and achievement at the expense of injuries and whether this behavior is 
related to intelligence and cognitive development. Future research might also focus 
on comparing children having experience with sport-related pain to other populations 
of children. For example, comparing athletes to children with no sport experience 
or to children having experience with pain due to medical conditions. Future 
research should attempt to determine the relative effects of intelligence versus 
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experience with pain on understanding of pain causality. 
The Response to Athletic Pain Interview (RAPI) designed for this study 
included questions to discover how young gymnasts respond to various types of pain 
and the rationales they use to justify their responses. Upon analysis of the results of 
the M I ,  it became evident that the response categories used in this study could be 
collapsed in order to make the RAP1 more amenable to future research. The 
following categories are recommended for categorizing responses to pain: (a) Paid 
no attention and continued sport; (b) Switched activity or decreased intensity of 
workload; (c) Physical examination or treatment by self or coach; (d) Professional 
attention; (e) Quit meevpractice; (f) other. The following categories are 
recommended for categorizing rationales: (a) Reaction to painful sensation; (b) Not 
serious; (c) Nothing can be done; (d) Advice from an adult (coach, health care 
professional, parent); (e) Desire to compete or achieve goals; (f) To achieve a 
conditioning effect; (g) To reduce/prevent further painfdamage or to save self for the 
future; (h) other. Future research might focus on uskg these categories with 
another sample of gymnasts as well as athletes from other sports. 
Athletes' understanding of pain concepts had not been investigated prior to 
this study. This project was a fust step in discovering the relationship between a 
number of variables including cognitive development, the understanding of pain 
concepts, and experience with injury. The results of this dissertation open many 
avenues along which further research may proceed and along which practical 
interventions for injury prevention may already be made. These opportunities are 
further discussed below. 
Limitations 
There are a few limitations to the results of this study. First, the data reflect 
participants' self-repon of what they say they do, or perhaps think they should do, 
when they experience pain during participation in sport. Actual behaviors and 
reports from coaches were not assessed. Thus, the self-reports may have been 
subject to faulty or inaccurate recall, or to social desirability. However, the method 
is not thought to have compromised the determination of athletes' ability to 
discriminate types of pain or their understanding of pain causality. The method 
should only have affected athletes reported responses to pain. Future researchers 
may want to observe and gather data during training in order to determine what 
children actually do when faced with pain. 
Second, the study relied on verbhl report from children, and, therefore, the 
youngest children's responses may reflect their limited ability to express themselves 
rather than their true understanding or behavior. On the other hand. verbal report is 
important for coaches, parents, and health care professionals when trying to help a 
child in pain. Therefore, the results of this study accurately reflect what adults can 
expect from young gymnasts in terms of the children's understanding of their own 
pain conditions. 
Third, only gymnastics was sampled and the results are not necessarily 
generalizable to other sports. In fact, if any results are generalizable they will only 
relate to sports requiring a high number of hours of training time, since training 
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time was strongly cornelated with ability to differenriate types of pain experiences as 
well as performance on many other variables. 
Fourth, there are some gender differences within the sport of gymnastics. 
Females have different events than the males. For example, the beam and uneven 
bars are female events while the pommel horse and parallel bars are male events. 
This difference is analogous to the sport of figure skating, where there are 
differences between ice dancing and solo skating. Another gender difference was 
that at any given age level, girls were training significantly more hours than boys. 
As described earlier, increased training time was correlated with a number of 
variables including injury experience, understanding pain causality, and ability to 
differentiate types of pain. Since girls mature much more quickly than boys in the 
sport of gymnastics, it may be important for fume research to focus solely on males 
or females when the researchers are concerned with the influence of training time. 
In the present study, for example, 12-year-old females were training approximately 
25 hours per week while same age males were training approximately 10 hours per 
week. 
Finally, age was used to group participants rather than level of competition. 
Gymnasts, as with other sports, requires athletes to progress through different levels 
and meet certain requirement before moving onto the next level. It is possible to 
have different aged children at the same competitive level. Future research may 
examine the effect of level of competition as compared to age on children's 
understanding of pain concepts. 
Im~lications 
This study is a fust step in assessing young athletes' understanding of spon- 
related pain. As described above, there are several directions open to future 
research in this area. The results of this study also have implications in areas which 
may contribute to prevention of injury in sport. Although the recommendations here 
are meant to benefit children, they must be implemented by adults. 
Instruction for Adults 
It is important for parents, coaches, and health care professionals to 
understand what young athletes know about pain and how children make decisions 
regarding their ability to play through pain. Athletes who make poor decisions in 
this regard are at high risk for developing severe, and perhaps permanent, injuries. 
Adults, therefore, need to be prepared to intervene and make the decision to play or 
not for the athlete. Results revealed approximately half of the gymnasts in this 
study believed that they should tell an adult (coach or parent) about their pain 
because an adult could offer help. 
Adult intervention may be most necessary where pain of a chronic nature is 
concerned. Of the 17 gymnasts in this dissertation having experience with chronic 
pain, 9 of them sought the advice of an adult while 12 reported treating the 
condition on their own. Further, when rationalizing their decision to tell their coach 
about this type of pain, the gymnasts often said they were explaining their failure to 
perform a certain exercise rather than to get help. In most cases, these gymnasts 
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had already received professional treatment for the chronic pain condition and were 
attempting to manage it on their own. 
Children with chronic pain should always be treated by a health care 
professional and should never be allowed to make decisions on their own about 
training with chronic pain. Coaches need to be aware of what training practices 
may exacerbate chronic pain conditions (for example, repetitive training techniques). 
and how to modify training when an athlete has a chronic injury. Parents need to be 
aware of how to treat chronic pain at home; far example, how and when to apply 
ice and heat. 
Parents, coaches, and health care professionals can have a tremendous effect 
on how pain is experienced by young athletes (McGrath & McAlpine, 1993). 
Through instruction, modelling, and reinforcement, young athletes learn how to 
respond to pain. Modelling by top-ranked professional athletes is an especially 
important source of learning for young athletes (Ross & Ross. 
and coaches should be available to interpret the professional's 
youngster. For example, children may not appreciate that the 
1988b), and parents 
behaviors for the 
professional who 
competes despite pain does so on the advice of well-qualified medical personnel and 
is no longer in a vulnerable stage of physical development. As described in the 
introduction, children are more susceptible to the effects of sport injuries than are 
adults due to their immature physiological development (Anderson, 199 1 ; Apple, 
1985; Committee on Sports Medicine, 1983) and their sense of immortality that 
prevents them from making long-term decisions (Thornton, 1990). 
Clinics for Coaches 
Coaching clinics may need to devote time to managing pain in young 
athletes. Results of this study revealed significant age differences in the number of 
different types of pain identified. Gymnasts aged 6 to 8 years identified 1.9 types, 
those aged 9 to 10 identified 3.1 types, while those aged 11 to 13 years identified 
3.9 types. Coaches may benefit from an awareness that very young athletes do not 
necessarily discern between pain types the way older athletes do. Thus, coaches can 
learn to guide children when certain types of pain are experienced. For example, 
coaches can teach children what is happening in their bodies when they are doing 
their conditioning exercises and reassure them that the sensations they feel are not 
harmful. 
Each sport in Canada has a National Coaching Certification Program. The 
training manuals for coaching certification include some instruction on acute pain 
management. However, the results of this dissertation revealed that chronic pain is 
a problem for a significant number of gymnasts aged 1 1-13 years. As such, the 
officials responsible for developing the coaching programs may want to consider 
including a section on the prevention and management of chronic injuries. 
Instruction for Young Athletes 
Children may benefit from instruction regarding the antecedents and 
consequences of pain, and how to manage pain more effectively. Based on their 
work in the domains of general illness and AIDS, Bibace and Walsh (1990) conclude 
that teaching prevention or other concepts will be ineffective unless the student is of 
an appropriate level of cognitive maturity in these domains. The youngest gymnasts 
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in this study (aged 6 to 8 years) were more likely to describe the sensations of 
exertion as painful and were less likely to understand the conditioning effect of such 
sensations. Gymnasts aged 8 and younger would benefit from learning about the 
positive consequences of doing conditioning work as well as the necessity of telling 
their coach when they have any other type of pain. Gymnasts aged 8 and younger 
are unlikely to benefit from information regarding the connection between training 
with pain and possible funher damage to their bodies. These youngsters should 
simply be told to report any pain experience to their coach and to a parent. 
The gymnasts in this study did not provide evidence of considering their 
future functioning when making decisions regarding what to do about pain. 
Gymnasts aged 9 and older would benefit from information regarding the future 
consequences of continuing sport despite pain. Children need to be taught how pain 
they experience today may affect them tomorrow. 
Instruction with athletes might take place using a series of vignettes where 
the athletes are asked to describe what should be done in each situation and why. 
Athletes could then be given information regarding the consequences of various 
responses and the safest way of handling each situation. Coaches should be present 
during instruction to ensure their approval of what is being taught to the athletes and 
to obtain their view of the various vignettes. 
Sex Differences 
The results of this study revealed two sex differences which may be 
important to those professionals treating gymnastics injuries. The girls not only 
trained an average of 5.25 hours more per week, they also viewed gymnastics as 
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more imporfant to them compared to the boys. Although not investigated in the 
present study, it may be that girls will experience more pressure to resume training 
following and injury. Clinicians may want to take extra time with competitive 
female gymnasts explaining the potential long-term effects of continuing to train 
after an injury. 
There were no differences between the boys and girls in terms of the pain 
descriptors they used. The average type of descriptor was the use of metaphor, for 
example, "like a wrench around my arm. " With prompting, clinicians may be able 
to elicit more specific pain descriptors, even from very young gymnasts. 
Injury Prevention 
Parents and coaches will have to take active steps in preventing athletic 
injury. Research has shown that although parents usually use lectures to intervene 
after a child sustains an injury, children rarely remember the lectures (Peterson, 
Banelson, Kern & Gillies, 1995). Thus, it will not be enough to tell children what 
types of training techniques to avoid, coaches will have to take other steps to 
prevent such behavior. 
Assessing young athletes' understanding of pain and injury responds to the 
recommendation of the Society of Pediatric Psychology Task Force (Finney et al.. 
1993) that psychologists become more involved in the control of  injuries to children. 
Further, this study responds to the recommendations made in the 1993 report on 
Injuries in Saskatchewan by addressing primary injury prevention in the social 
environment. Health costs due to injury are substantial in Saskatchewan and in all 
of Canada, with sport-related injury accounting for a great amount of that cost. 
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Preventing injuries at the primary stage is the most cost-effective form of injury 
prevention. Teaching young athletes the implications of pain may also serve to meet 
one goal of the World Health Organization, which is to reduce the severity and 
extent of injuries due to sport. 
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Appendix A 
Summary of Pilot Participants 
Phase 1 
Number of participants: 22. 
Age range: 5 to 17. 
Sports represented: Baseball, Tae Kwon Do. Gymnastics. 
Measures used: Semi-structured Response to Athletic Pain Interview (RAPI). 
Number of participants: 12 (includes 2 world class athletes). 
Age range: 5 to 28. 
Sports represented: Speed skating, hockey, wrestling, rowing. 
Measures used: Structured RAPI with all participants and full protocol with 3 
participants. 
Appendix B 
Response to Athletic Pain Interview - RAP1 (ages 7 and over) 
1) I'd like you to think of a time when you felt pain during gymnastics (pause) 
and tell me what happened and what you did when you had it. 
Rompts for pain types: Have you ever fallen and hurt yourself? Do you 
ever have pain that you ignore? Do you have any pain that's always there? Have 
you ever been to a Dr./physio for gym pain? Prompts for responses to pain: Did 
you use ice? Did you tell anyone? Did you have to miss any gym time? 
2) How come you did ? [Ask for each thing they did in response to pain]. 
3) What do you think happenslwould happen to your (body part) if you continue 
to do gymnastics while you have that type of pain? 
4) Now, that type of pain we are talking about, what did it feel like? [Prompt]: 
tell me one or two words that says/describes how it felt. For type B pain 
only: Would you call that feeling pain? 
Okay, we just talked about a type of pain that felt like (use athlete's words) and 
where you did (use athlete's words) because (use their rationale). Now I'd like you 
to tell me about another type of pain you've had that felt different or you did 
something different for it. 
Repeat questions 2 through 4 until athlete can identify no further types of pain. 
If training pain is not described say: Sometimes gymnasts feel pain in their arms 
or their legs when they are working really hard in practice, like when you're doing 
conditioning things like squat jumps or rope climb. Have you ever felt something 
like that when you're doing conditioning? " 
5) Okay (name), now I'm going to ask you some different kinds of questions. 
Tell me in your own words what an injury is. prompt]: What happens 
inside the body when someone has an injury? 
6 )  Suppose a gymnast twisted herlhis ankle and it hun. Why does shehe feel 
pain? [Prompt] : What's going on in herfhis body that causes herlhim to feel 
pain? 
7) Pain can sometimes be bad, but what are some good things about pain? 
[Prompt] : What else is good about pain?. [Final prompt] : Does pain ever let 
you know that you've had a good practice? Df yes]: Describe this for me. 
8) Have you ever said you had pain so that you didn't have to do something you 
didn't want to do? Df no]: Not at gymnastics or at home? pf yes]: Tell me 
about it. [If they mention one setting (e.g . , sport) ask about other.] 
Response to Athletic Pain Interview - RAP1 (6 year-olds) 
1) Okay, (name) I'd like you tell me about a time when you felt a hurt during 
gymnastics. Tell me what happened. What did you do for that hurt? [If not 
clear]: Was that in a meet or a practice? 
Prompts for types of pain: Have you ever fallen and hun yourself? Do you ever 
have pain that you ignore? Do you have any pain that's always there? Have you 
ever been to a Dr.lphysio for gym pain? Prompts for responses to pain: Did you 
use ice? Did you tell anyone? Did you have to not come to gym for awhile? 
2) How come you did ? [Ask for each response to hurt]. 
3) What do you think happenslwould happen to your body if you keep doing 
gymnastics with that hurt? 
4)) Now, that type of hurt we are talking about, what did it feel like? [Prompt]: 
tell me one word that says how it felt. 
Okay, we just talked about a type of hurt that felt like (use athlete's words) and you 
did (use athlete's words) because (rationale). Now I'd like you to tell me about 
different kind of hurt you've had that felt different or you did something different 
for it. 
Repeat questions 2 through 4 until athlete can identify no further types of pain. 
If training pain is not described say: Sometimes gymnasts feel pain in their arms 
or their legs when they are working really hard in practice, like when you're doing 
conditioning things like squat jumps or rope climb. Have you ever felt something 
like that when you're doing conditioning? " 
5) Okay (name), now I'm going to ask you some different kinds of questions. 
First, I'd like you to tell me what a really, really bad hurt is. [Prompt]: 
What happens inside the body when someone has a really bad hua? 
6 )  Suppose a gymnast twisted herfhis ankle and it hurt. Why does shelhe feel 
pain? prompt] : What's going on in herfhis body that makes hedhim feel 
pain? 
7) Sometimes a hurt is bad, but what are some good things about a hurt? 
prompt for more responses]: What's another good thing about a hurt? 
[Final prompt]: Does hurt ever tell you that you've had a good practice? [If 
yes]: How does it do that? 
8) Have you ever said you had a hurt so that you didn't have to do sometking 
you didn't want to do? Df no]: Not at gymnastics or at home? [If yes]: Tell 
me about it. [If one setting is described (e.g . , sport), ask about other.]. 
Appendix C - Scoring Key for RAP1 
1. I'd Like you to think of a time when you felt pain during gymnastics 
(pause) and tell me what happened and what you did when you had it. 
la  Twe of Pain - check one only 
A) Has never had, or can think of no instances of, pain in sport 
B) Exertion or conditioning (pain when I skate hard; lactic acid build-up; doing push-ups: 
stretching) 
C) Muscle paidstiffness the day after a work-out (may or may not be due to raking time 
off sport) 
D) Momentary pain having little consequence and producing nothing more than 
fleeting attention (landed on bar and got bruised; small rips; little muscle pull: hanging on rings and 
elbows hurt) 
E) Minor acute injury (noticed when doing sport) (bad cramp; big rips; sprained ankle; 
pinched nerve) 
F) Serious acute h.Wy (rolled over ankle and it popped; tore ligament; broken bone; severely 
pufled muscle) 
G)  Chronic overuse pain problem (sore back from a lot of scar tissue; always have sore wrists: 
my knee's been hurting for about 6 months) 
l b  Res~onse to Pain Categories - check all that apply 
1) Did nothing and continued sport (precludes & other responses: tried to do my best: 
passively shook it off) 
2) Cognitive technique (some breathing: try to forget about it; focus on different things; actively 
shook it off) 
3) Adjustedkmitched physical activity (quit the pounding stuff and did conditioning; changed 
my technique) 
4) Decreased intensity of workload (didn't try as hard as I could; not push myself so much) 
5) Physical TX or e ~ ~ ~ ~ I l a t i 0 n  by self (stretch it; strengthen it; tried to put weight on it: iced 
it; took anti-inflammatories) 
6) Physical TX by coach (coach put ice on it; coach taped it) 
7) Told a non-professional adult (told my dad: told coach) 
8) Sought or received profe~siond Tx (went for x-ray; trainer looked at it; went for 
physiotherapy; was put in a cast) 
9) Took shod break and returned to sport (laid down until I felt better: rest between sers) 
10) Quit that meetlpractice (withdrew from meet; sat out of competition; quit practice) 
1 I) Took 2 or more days off sport (quit practice and took a week off; had to take a few days 
o m  
12) Emotional response (cried; got mad; hit someone or something) 
13) Above response(s) occurred after activity (i-e.. did not stop in middle of activicy to care 
for pain) 
2. How come you did ? [Ask for each thing they did in response to 
pain1 
Rationale for Res~onse - check all that apply. E.g., "it was just a practice, I wanted to save myself 
for the upcoming meetw wouId be scored in two categories. Beside each checkmark, write the response 
number that corresponds to each rationale. 
1) Don't know or doesn't answer question (describes what they did: nonsense response) 
2) Reaction to se~at ion  or movement restricted (was really hurting: it felt bad; couldn't 
walk on knee anymore; not a feeIing I like) 
3) Did not want anyone to know s h e  was hurt or embarrass self by not trying 
4) Not serious or nothing can be done (just stiffness. know it's not an injury: Oher gymnasa 
say it's okay; I've learned it's okay, you get to know your own body; there's nothing you can do for it) 
5) Adult decision (coach put me off; coach said it was ok: coach told me to; mom cold me to 
stop/go) 
6) Addt Cal l  give help (the coach knows what to do; my dad can help) 
7) Profe~~ional dvice (went to Dr. so I would know what to do; physio said it was okay; Dr. said 
to) 
8) Not an iIIlp0rtant meet Or just a practice (upcoming meet had more priority than this 
one; just a practice) 
9) hp0rtaIlt meet (if quit in that kind of meet, there goes your season; it was an important meet) 
10) Conditioning effect (builds muscles; to get stronger; have to be tired after conditioning or it's 
not worth it; can't work with lactic acid too long, or its not effective) 
11) Desire compete, participate, win, or achieve goals (didn't want to miss last meet: cuz 
it's fun) 
12) Part of sport (you always cry to finish a meet: have to have a lot of pain in this sport) 
13) Pressure from others (team needed me; felt pressured because my trip had been paid for) 
14) Make a specific physical change (to stop the swelling; loosen muscle up: flush out lactic 
acid) 
15) Reducemevent further pain (the pain may go away faster; might hurt more; so it won't 
hurt) 
16) Prevent further damage (so it heals better; so it doesn't get hun again: don't want a long 
term injury; I could break it) 
17) Save self for future (so I can compete later; funher damage would wreck future practices: If I 
break it, I can't train) 
18) Affecting perf0I'miince negatively (some moves would be poor; I'd get marks deducted: 
wouldn't be helpful to team) 
19) Emotional re~p~nSe/mentlil state (not in a good mood; I was mad; didn't feel like dealing 
with rhe pain that day; was in a really good mood and just didn't worry about it) 
20) To determine severity of damage by self (I wanad to see if I could put enough weight 
on it to continue) 
21) End of set or end of practice flt was the end of practice; It was my Iasr rope climb) 
3. What do you think happendwould happen to your (body part) if you 
keep doing g y r ~ ~ ~ d c s  while you have that type of pain? Check all that apply: 
1) Don't know or doesn't respond to question 
2) Nothing happens to body (pain goes away; gets bruised and heals; damage is done. can't get 
worse) 
3) Enhances performance (since I got over it (pain), it gave me a boost) 
4) Achieve conditioning effect (body gets used to pain and can go a bit further the next time; 
muscles grow) 
5) Body f a t i g ~ e ~  Or exhausts (it gets tired; energy quits) 
6) Pain intensifies or recurs (hum again; it would get hurting more; pain won't go away) 
7) Damaged occurs or worsens (may get an injury: injury gets worse; it swells up; tears more) 
8) Takes longer to heal (it won't get bener: it will slay that way) 
9) Interferes with perf0I'mance (disrupts competition; wouldn't be competitive; would do badly) 
4. Now, that type of pain we are talking about, what did it feel like? 
mompt]: Tell me one or two words that saysldescribes how it felt. Record 
response verbaum 
Okay, we just talked about a type of pain that felt like (use athlete's words) and 
where you did (use athlete's words) because (use athlete's words). Now I'd like 
you to tell me about another type of pain you've had that felt different or you 
did something different for it. 
QUESTIONS 2 THROUGH 5 ARE REPEATED UNTIL ATHLETE CAN 
IDENTIFY NO FURTHER TYPES OF PAIN. 
5. Okay (name), now I'm going to ask you some different kinds of 
questions. First of all, what is an injury? mompt]: What happens to 
the body when someone has an injury? Check all categories: add a " P" if prompt is 
used. 
1) Don't know or doesn't respond to the question or gives nonsense response 
2) Names a body part (the muscle; the bone) 
3) N0n-specific hhurt, pain, fatigue, seKl~ati0n (you hurt yourself; it's pain: muscle gets tired; 
stinging) 
4) Specific type of identifiable damage (blood goes out and there's a cut; you break 
something; it's bruised) 
9 General damage to the body (when the body is damaged; damage to the interior body 
structure) 
6) Describes mechanism of pain sensation (the hun spot sends a message to the brain) 
7) Something that restricts activity (when you're hurt and can't compete; when you have to 
take time off; causes pain and you can't do something) 
6.  Suppose a gymnast twisted her/his ankle and it hurt. Why does shelhe 
feel pain? [Prompt]: What's going on in herlhis body that c a w s  
herlhim to fed pain? Check one only. if prompt is used. mark with a -P" 
1) Don't know or unresponsive to question or nonsense verbalization 
2) Re~ounts cause of injury instead of cause of p a h  (she twisted it; his foot got caught in 
the mat) 
3) Names a body part that is not directly involved in pain sensation (the liver; the 
blood) 
4) General sensation or response by the body (you feel it; you're sick; the stabbing; body 
knows what's happening) 
5) PhySiologkd event that led to damagelpain (muscies got pulled; ir could be broken or 
swelling; it got bruised) 
6) C~@ti~e/affecti~t? CZlWeS (you look and see blood or a bruise. then it hurts: ir scared her; he 
expected i t  to hurt) 
7) Recognizes role of the brain the nerves (the nerves: a signal kom the injured site goes 
up the nervous system; the brain tells you; a mental thing, everyone has different pain thresholds, so the 
brain tells h e m  what they can handle) 
8) Integration of the nerves and the brain (nerves send message to brain and h e  brain tells 
you) 
7. Pain can sometimes be bad, but what are some good things about pain? 
prompt for more responses]: What else is good about pain?. Final 
prompt]: Does pain ever let you know that you've had a good practice? 
ILf yes]: Tell me about that. Check all that apply, and for responses given after the 
final prompt, add a "P." 
1) Don't know/does not respondho valuetpain is bad (Can hope it goes away; ~f you 
hurt it's a bad practice) 
2) Aid to concentration or a motivator (acts as a challenge to conquer it; makes me want to 
go harder) 
3) Signal of hard work (tells me I'm working hard: I'm doing good work) 
4) ~ c ~ ~ ~ s € ! s  tolerance for physicaltmental pain (Get m~gher .  if you have a lor, h e  little 
ones don't hurt so much; learning to deal with physical pain helps you deal with other types of pain; if 
you get used to it, you can handle it in a competition) 
5) Signals an improvement in physical condition either during practice or the 
day after (have to break certain limits to have a good practice) 
6) Secondary gain (more attention From parents: don'[ have to go to school; can watch more TV; 
can get out of practice) 
7) Account for poor performance (if you're not performing welt can say it hum) 
8) Warning to stop or take some action (tells you where your 1imir.s are: let's you know 
something is wrong; can learn from it - if it hurts, don't do it again) 
8. Have you ever said you had pain so that you didn't have to do something 
you didn't want to do? [If no]: Not at gymnastics or at home? Bf yes]: 
Tell me about it. [If they mention one setting (e-g., sport) ask if they've 
ever done it at home. Check all that apply: 
1) Don't know or doesn't respond or nonsense answer 
2) No without elaboration 
3) NO because of commitment to Sport (No, I know what it takes to do my best) 
4) Used sport-related pain for secondary gain at home, school, work, or another 
SpOfi (left job early; didn't have to do dishes; didn't have to play with friends; didn't have to do 
basketball) 
5) Used sport-related pain for secondary gain at gymnastics (said my rip was too bad to 
train; said my shoulder hurt too much to do weights) 
6) Used non-sport pain for secondary gain at home, school (headache to get our of doing 
dishes) 
7) Used non-sport pain for secondary gain at gymnastics (said I had a stomachache SO I 
didn't have to train) 
8) Scared of something in Sport (If I'm scared of a move I'll say my knee hum too much) 
9) Account for poor gymnastics perf0iXWUlce (if I have a bad day I'll say it's because of my 
shoulder) 
10) Yes, but it didn't work 
Appendix D - Athletic Pain Questionnaire (APQ) 
Questions I to 6 are completed by athlete. Read questions 7-1 7 to athlete and 
parenr and record responses. Substitute "bun " for "pain " when necessam . 
Think of the most pain you have ever felt. Rate how it felt on the scale 
below. 
no pain worst possible 
pain 
When did this 
happen? 
What happened? 
How ofen do you feel pain during practice? 
I I 
never every practice 
Think of the amount of pain you usually feel during a practice. Rate it on 
the scale below. 
1 
no pain worst possible 
pain 
How ofen do you feel pain during a competition? 
I I 
never every competition 
Think of the amount of pain you usually feel during a competition. Rate it on 
the scale below. 
I I 
no pain worst possible 
pain 
How important is your sport to you? 
t I 
not important most important 
thing I do 
How many injuries have you had from gymnastics in the past 12 months? 
How many injuries have you had that have kept you out of a practice or 
meet? 
(If necessary, ask for typical number per season and multiply by # of 
seasons). 
Have you ever been to a physiotherapist or other health care professional 
because of an injury (not just from sport)? How many times have you gone? 
How many hours per week do you practice gymnastics? 
How many competitions have you been in in the past 12 months? 
What other organized sports have you participated in in the past 12 months? 
How many hours per week were you involved in thatlthose spon(s)? 
Sports Hours per week Months per vear 
Total hours in other sports in past 12 months: 
13. How old were you when you fxst became involved in organized sport? (Not 
just gymnastics, but any sport). 
Current age - age started spon = years in sport 

